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INTRODUCTION 


MYOCLONUs often occurs epilepsy minor phenomenon, 
lived and arousing little curiosity. When presents prominent} 
symptom, increasing frequency until generalized and continuous, 
becomes part the syndrome first defined Unverricht (1891). these/ 
uncommon cases, epileptic fits appear usually about the time puberty, 
and are later associated with almost continuous myoclonus, aroused 
the slightest stimulus. some instances, Parkinsonian features and 
deterioration eventually develop. The disorder invariably 
fatal early adult life, and characterized recessive heredity. 
Progressive myoclonic epilepsy this nature distinct clinical 
entity. 

Comparatively few cases have been reported, but their pathology 
first was striking that rapidly became well known. Lafora and 
Glueck (1911) were the earliest describe the curious amyloid bodies 
occurring within the cytoplasm nerve cells. Other cases were 
reported later which these inclusions were not found, and certain 
confusion exists regarding the pathological basis 
syndrome. 

This paper presents cases the disorder, occurring three 
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FAMILY 


Fic. 3.—The pedigree Family 


4 


separate families. autopsy was performed one case. Lafora 
bodies (intracellular amyloid bodies) were encountered, and were 
examined histochemically. Material with similar staining properties 
was found the heart and the liver, feature reported for the first 
time. suggested that disorder metabolism could the basis 
the syndrome, the remaining cases were fully investigated from this 
point view, but with negative results. 


CASE REPORTS 


A.V. male, died 23.7.53, aged 24. 

Until the first fit occurred the age was healthy, normal boy. 
worked milk roundsman until when the second fit occurred. The fits 
increased frequency and was admitted Purdysburn Mental Hospital, 
Belfast, the age became violent following fit July 1949. was 
discharged March 1951, but was soon readmitted ‘‘hallucinated, disorientated 
and confused.”’ 

Mentally was slow, depressed times, other times violent and excited. 
gradually increasing ataxia was noted and November 1951 diagnosis 
familial myoclonic epilepsy was made. The major fits and myoclonic jerks 
increased frequency and became bedridden and, when examined 11.5.53, 
was the terminal stages the disease and running high temperature for 
which cause could found. general attitude and appearance was very 
like case There was severe wasting. lay with the legs slightly 
flexed and externally rotated and the feet and toes position flexion. There 
was gross dementia; was impossible establish contact and his speech was 
unintelligible. There was almost continual myoclonus which increased intensity 
when the limbs were examined and involved all the voluntary musculature, even 
the external ocular muscles. The right arm would abduct involuntarily nearly 
degrees. Otherwise there was little abnormal neurological examination 
far that was possible. The fundi were normal, optic atrophy cherry- 
red spots were seen. The pupils were dilated but reacted light. The knee 
and ankle-jerks were just present. When the knee-jerks were tested there was 
simultaneous contraction the extensors and flexors. Tone was difficult 
account the frequent jerking movements, but there was gross increase 
tone and the plantar responses were flexor. The abdomen was scaphoid. The 
spleen was not palpable and the liver dullness was diminished.. 
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EEG (30 minutes prior the recording the patient had had major fit and 
was slightly drowsy and quiet during the recording). There was dominant activity 
c/s high, regular amplitude. There were frequent spikes, bilaterally 
synchronous, increased photic stimulation particularly with flashes with 
frequencies from f/s. 


Summary.—Male, aged years onset with major fits. The fits 
increased frequency and was admitted mental hospital the 
age years because was violent and hallucinated. The myoclonus 
appeared beginning terminal stage. died aged 24. 


A.V. 15. male, aged 22. 


Onset major fits the age These occurred the rate two year 
first but increased frequency one week the age 20. 

The myoclonic jerks were first observed July 1952, when was aged 20. 
October 1952 was admitted the Royal Victoria Hospital, Belfast. 
that time presented the clinical picture deteriorated epileptic, the myoclonic 
jerks being minimal. was hallucinated, aggressive and difficult manage 
and had transferred mental hospital. 

the onset the illness had been considered normal, leaving 
the VIth standard. His birth was normal and passed the usual milestones 
correctly. There were neurotic traits childhood. 

1954: examination was powerful, well-made young man. There were 
deformities. was hallucinated, aggressive times and grossly deteriorated 
intellectually. was disorientated and was impossible, even his best, 
hold logical conversation. The general condition was good. There was 
wasting anemia. The liver and spleen were not clinically enlarged. The 
cardiovascular and respiratory systems were normal, B.P. 140/80. 

The myoclonic jerks were very variable, increasing frequency and intensity 
prior major fit; times they were nearly continuous. They were more 
marked the arms than the legs, and were asymmetrical, arrhythmical, and 
increased voluntary movement, change posture, examination and photic 
stimulation. 

Neurological examination revealed little abnormality. There were 
macular cherry-red spots, Parkinsonian signs. Tone was difficult test 
account the myoclonus but the tendon reflexes were present and equal, the 
abdominal reflexes present and the plantar reflexes flexor. 

very abnormal record. alpha rhythm seen. 
The record dominated high amplitude slow waves 2-4 c/s, showing good 


Fic. 4.—The EEG case A.V. 15; note the high background slow waves, 
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symmetry. Frequent bilaterally synchronous, sharp waves are seen associated 
with the slower waves form ill-formed epileptic complexes. focus seen 
(fig. 4). 

Blood negative. C.S.F.: normal pressure, cells, protein mg. per 
cent, globulin nil, W.R. negative, Lange 2110000000. 

ECG: VLS prominent. flat V1, change. X-ray 
skull: bony change, bilateral choroidal calcification. Blood picture normal. 
Blood calcium mg. per cent. Galactose tolerance test 50, 69, 110, 121, mg. 
per cent. Glucose tolerance test 75, 104, 106, 89, 78, mg. per cent. Serum 
amylase 112 units. Serum electrolytes within normal limits. Blood urea mg. 
per cent. Liver function tests normal. Blood cholesterol 194 mg. per cent. Serum 
proteins total 7-6, albumin 5-2, globulin grammes per cent. Specific gravity 
range test :—9 a.m. 1021. 1.0 p.m. 1003. for serum lipoids and 
proteins, and urine chromatography for amino-acids and sugars showed 
abnormality. 


Summary.—Male, aged onset with convulsions. The myoclonus 
was first observed years when was admitted mental hospital. 


B.III M., male, aged 21. 

Onset age with frequent myoclonic jerks the legs which would throw 
him off his feet particularly when coming downstairs. The major fits started 
the same age the rate two week and have continued although they have 
been controlled some extent medication. has been bedridden for five 
years. 

1954: examination was deteriorated and euphoric although correctly 
orientated time, place and person. The speech was very difficult make out 
account gross dysarthria which was due the myoclonus affecting the 
facial musculature and the muscles articulation. lay his back with the 
legs slightly flexed all joints and abducted; the heels were together and the 
feet and toes were plantar flexed. The myoclonic jerks were continuous and 
affected all limbs and even continued when the patient was asleep although very 
much reduced severity. They were increased movement, changes posture, 
examination, emotion and photic stimulation; they were irregular and 
asymmetrical. The general health was poor; was very thin and sweated 
excessively. Nothing abnormal was found examination the cardiovascular, 
respiratory and alimentary systems. The liver and spleen were not palpable. 
B.P. the central nervous system revealed abnormality 
the cranial nerves except that the pupils were dilated rest and reacted only 
strong light and convergence; the left corneal reflex was slightly reduced. 
All voluntary movements intensified the myoclonus and gave rise gross ataxia 
the limbs. 

Tone and power were probably normal far could tested; there were 
Parkinsonian features. The reflexes were present and brisk, abdominal reflexes 
present and the plantar reflexes flexor. The knee-jerks were times difficult elicit 
there was simultaneous contraction the extensors and flexors. sensory 
changes could detected. The patient was incontinent urine and 

Special there were frequent bilaterally synchronous 
spikes, sometimes rapid succession, increased frequency photic stimulation. 
alpha rhythm seen, but background frequencies c/s. X-ray chest: 


normal. 
ECG: left axis deviation. Blood picture normal. Serum electrolytes within 


normal limits. Liver function tests normal. Glucose tolerance test 57, 116, 43, 
45, 55, mg. per cent. Galatose tolerance test 72, 125, 100, 111, 125, 97, mg. 
per cent. Serum protein electrophoresis showed reduction all globulin fractions 
with normal albumin. Urinary chromatogram: slight general aminoaciduria with 
some excess excretion taurine. 


Summary.—Male, onset the age with myoclonus and con- 
vulsions. The terminal stage began the age 16. 


B.III M., male, aged 20. 

Onset the age 1948, with major fits and myoclonus. The major fits 
occurred first the rate four year. The myoclonic jerks other occasions 
would throw him tothe ground. age had give work. During 
the past few months the major fits have increased frequency and occurred 
the rate two week. 

1954: examination—in appearance was very like case B.III was 
dull, and had vacant, fatuous, smiling expression. was thin but 
abnormalities were found the cardiovascular, respiratory alimentary systems. 
B.P. 120/80. The myoclonus affected the facial and articulatory muscles giving 
rise slurring dysarthria. was nearly constant, and more pronounced the 
legs than the arms. The jerks were much increased voluntary movements 
and stimulation but disappeared during sleep. myoclonus closely resembled 
the tremor disseminated his gait was very ataxic. The pupils 
were equal and dilated and reacted light. The external ocular movements 
were normal and unaffected myoclonus. The fundi were normal. The knee- 
jerks were absent and ankle-jerks required reinforcement but were present and 
the plantar reflexes were flexor. The abdominal reflexes were absent. There 
increase tone and there were Parkinsonian features. There were 
skeletal abnormalities. 

accompanying the myoclonic jerks, increased photic stimulation. X-ray chest 
and skull: abnormality. Blood W.R. negative. C.S.F.: normal pressures, 
cells, protein mg. per cent, globulin nil, Lange 1110000000, W.R. negative. 
Serum amylase 119 units. Serum calcium 9-5 mg. per cent. Serum alkaline 
phosphatase units. Serum proteins albumin 5-9, globulin grammes per 
cent. Blood picture normal. ECG: VLS prominent. Right axis deviation. 
Blood cholesterol 192 mg. per cent. Galactose tolerance test 72, 105, 148, 125, 105, 
mg. per cent. Glucose tolerance test 74, 74, 133, 83, 83, mg. per cent. 
Urinary sugar and amino acid chromatograms normal. Liver biopsy: normal 
liver structure. Serum electrophoresis showed abnormal protein lipoid. 


Summary.—Male, onset age with myoclonus and convulsions. 
The terminal stage began about the age 16. 


B.III 13. M., male, 12. 

Epileptic fits started 1950 the age They occurred mainly night 
often three times one week, when awakened out his sleep someone, 
that his parents always allowed him awaken naturally. The jerkings the 
limbs started 1951 and affected mainly the legs. times they were severe 
that had not been able walk school. Phenobarbitone had reduced the 
frequency the fits. The previous and personal history revealed nothing note. 
The birth and milestones were normal and was doing well school. 
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1954: examination was pale, bright little boy, the general health was 
good although was inclined the liver and spleen were not 
enlarged. There were frequent myoclonic jerks which were increased emotion 
and voluntary movements, affecting chiefly the limbs. However, there was 
ataxia arms legs. cherry-red spot was seen the macula. 
There was optic atrophy. The pupils were dilated but reacted briskly 
light and convergence. There was nystagmus, and the remaining cranial 
nerves were normal. The tendon reflexes were present although the knee and 
ankle jerks required reinforcement. The abdominal reflexes were present and the 
plantar reflexes flexor. 

Special showed frequent bilaterally synchronous sharp 
waves against record normal for the child’s age. Photic stimulation rates 
between and f/s increased the frequency the sharp waves and myoclonic 
(fig. 5). X-ray chest normal. ECG: normal complexes. 


Fic. 5.—The EEG case 13; note the infrequent sharp waves except 
during photic stimulation. 


onset the age with convulsions followed 
one year myoclonus. 


C.III M., female, aged 48. 

The onset was the age with frequent convulsions, and she fell down- 
stairs many occasions. The jerking movements started much the same time. 
The fits occurred mainly night and three-weekly intervals. Following 
major fit the jerkiness would remit temporarily but would gradually return and 
increase terminate convulsion. There had been major fits, however, 
for the past thirteen years, but the myoclonus had been almost continuous and 
times was extremely severe. Her speech was constantly affected and she had been 
chair-ridden for twelve years. Phenobarbitone helped little but there was 
marked improvement with for short time and she was able walk 
short distances with little assistance. 

There were previous illnesses consequence. She was considered clever 
school and always had been well informed and able, but since the menopause 
she had been depressed and wept frequently; her sisters maintained that there 
had been intellectual impairment beyond conspicuous loss interest. 

examination 1954 she was chair-ridden and looked older than her years. 
She was depressed and agitated. The myoclonus was almost continuous, affecting 
the face and lips; her speech was almost impossible understand times 
account the myoclonus. The arms were affected much more than the legs 
and she was unable dress feed herself. The myoclonus was arrhythmical 
and asymmetrical, increased emotion, examination and voluntary movement. 


far was possible test, the power was good; the hand-grips were like 
those cases rheumatic chorea giving the waxing and waning effect. The 
myoclonus did not affect the external ocular muscles and there was nystagmus. 
Tone was difficult assess but may have been slightly increased the arms and 
probably was increased the legs. The tendon reflexes were present but not 
increased. The left plantar reflex was definitely flexor and the right equivocal. 
Otherwise neurological examination was negative. The general health was good. 
B.P. 160/80. 

Died May 1954. Pneumonia and anuria. Post mortem not available. 

showed frequent bilaterally synchronous volleys 
spikes high amplitude. There were rarely three four seconds when such 
volleys did not appear. They were associated with the myoclonic jerks. These 
volleys appeared against background comparatively rhythmic c/s activity 
which was lower amplitude. Photic stimulation was only given short trial 
the myoclonus was already marked, but seemed evoke further spikes and 
concomitant jerkings (fig. 6). 
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ty ! j 


PHOTIC STIMULATION 


6.—The EEG case note the frequent high amplitude bilaterally 
synchronous sharp waves. 


X-ray skull: abnormality. X-ray chest: abnormality. Blood W.R 
negative. Blood picture: mild normochromic Liver function tests 
normal. Plasma proteins: total grammes per cent, albumin grammes per 
cent, globulin 3-0 grammes per cent. Blood urea: mg. per cent. Urine 
chromatography: amino-acid chromatogram shows slight hyperamino-aciduria 
probably insignificant. 


Summary.—Female, onset age with convulsions and 
myoclonus. The terminal stage started years and she died aged 48. 
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The onset was the age when she had severe convulsion preceded 
shaking the arms. since then her hands and legs have jerked like 
“electric She also complained feeling pins and needles the 
hands night. The jerky movements increased gradually intensity until she 
had fit, and then calmed down. the most she had had three fits year, but 
since she had been under regular sedation with phenobarbitone there had been 
fits since 1946. However, the jerks became more severe and times had thrown 
her off her feet and she fell frequently; her speech had been affected since 1948. 

Previous disease the spine 1940 1943. 

examination—intelligent, well-developed woman. General health good. 
Severe jerking movements all limbs especially the right arm, which were 
increased voluntary movements and simulated gross intention tremor. The 
hand-grips had the waxing and waning quality found rheumatic chorea. There 
was slight intermittent dysarthria. Neurological examination was negative. Tone 
was difficult test account the myoclonic jerks. Co-ordination was normal. 
The deep reflexes were present and equal and the plantar reflexes flexor. 

investigations.—EEG: very similar case C.III The cortical spikes 
were increased photic stimulation nearly all frequencies. Serum electro- 
phoresis revealed abnormal proteins lipoids. 


Summary.—Female, onset age with myoclonus and con- 
vulsions. Terminal stage not yet reached. 


B., female, aged 37. 

the age 27, when five months pregnant, she began develop jerking 
movements the hands and night jerking the legs accompanied feeling 
numbness. seven months, due kidney disease, she had have induction 
labour performed during which she had convulsion the table. The jerking 
movements continued and she had two further fits three monthly intervals, since 
when her speech has been affected. 

Previous illnesses.—At the age she developed pulmonary tuberculosis and 
artificial pneumothorax was performed. She also suffered from migrainous 
headaches and hypertension. 

1954: examination, pleasant, handsome, tall woman, B.P. 230/140 and 
there was marked intermittent dysarthria associated with myoclonic 
movements the face and muscles articulation and myoclonic jerks the 
upper limbs especially when carrying out voluntary movement. The jerks were 
accentuated emotion. 

Neurological examination revealed abnormality. There was evidence 
mental deterioration. Tone was normal and the reflexes were present and equal. 
The plantar reflexes were flexor. 

bilaterally synchronous complexes consisting 
waves 4-5 c/s associated with spikes. The background activity was relatively 
normal. W.R. negative. X-ray chest evidence old tuberculous process. X-ray 
skull bone condensation frontal and posterior parietal regions. Appearances 
are suggestive diffuse hyperostosis the internal table. Plasma proteins 
and serum electrolytes normal. 


Summary.—Female, onset aged with myoclonus and convulsions 
the terminal stage has not yet been reached. 


CLINICAL ANALYSIS 

Familial aspects (see also the Appendix).—In each family, all cases 
occurred the same generation. The pedigrees (figs. and show 
the distribution the three families. There was case the pre- 
ceding generation and can seen from the family sizes, the 
inheritance was strictly recessive familial originally shown 
Lundborg (1913). were not able establish any relationship between 
the three families. There was family history epilepsy other 
nervous disease except family where, according the accounts 
the patients, the father and one his brothers appear have suffered 
from Parkinsonism. Both were dead that the diagnosis could not 
confirmed. Parkinsonism the relatives cases myoclonic 
epilepsy has previously been described Kehrer (1930). The affected 
members were the same sex each family. 

Age and type onset.—The age onset was years family 
between and years family but much later, between and 
years family Lundborg (1913) divided the disease process into 
three stages—the epileptic, the myoclonic and the terminal marantic 
stage. The onset two families was with myoclonus and major fits 
the third (family the myoclonus did not make 
its appearance until the beginning the terminal stage. 

Epilepsy.—There nothing unusual about the major convulsions 
one boy, Case 13, they occurred frequently when was actively 
awakened but never when awakened naturally. The major con- 
vulsions general were preceded increase the severity the 
myoclonus and following the fit this diminished. 

Myoclonus.—This consisted sudden shock-like jerkings 
individual muscles and when severe produced displacement the limbs 
and trunk. The myoclonus was increased active and passive move- 
ments, changes posture, emotion and photic stimulation. The 
myoclonus usually disappeared during sleep but two cases 
and continued although much diminished amount. The intensity 
the myoclonus varied considerably each patient; some was 
constant and dominated the clinical picture, others careful observation 
was required detect the early stages the disease. was 
bilateral, irregular and asymmetrical, which was surprising view 
the bilaterally synchronous cortical discharges the EEG, and 
suggested the possibility firing from centres other than the cortex 
account for the myoclonus. 

The muscles articulation and respiration were affected 
the myoclonus and the resulting intermittent dysarthria was the most 


XUM 


PROGRESSIVE FAMILIAL MYOCLONIC EPILEPSY 335 


striking clinical feature some cases, e.g. Formal tests 
co-ordination with any voluntary movement increased the myoclonus 
and produced intention tremor simulating that advanced 
disseminated sclerosis myoclonus the legs the early stages might 
take the patient surprise and throw him the ground; falling down- 
stairs was common early symptom family the advanced stages 
the disease the gait was ataxic and finally the patient became unable 
walk result the myoclonus. Thus the myoclonus had 
cerebellar-like quality, with dysarthria, intention tremor and ataxia, 
especially pyramidal, extrapyramidal sensory cause was found 
for these signs our cases. Nystagmus, however, was never found and 
when the myoclonus was absent there were cerebellar 
interest note that the dentate nucleus the cerebellum 
involved this condition. Ramsay Hunt (1921) described similar 
condition which called ‘‘dyssynergia cerebellaris and 
this syndrome consisted epilepsy, myoclonus and cerebellar signs. 
reported cases, whom were twins, the other were sporadic 
cases without family history myoclonic epilepsy. One the twins 
also suffered from Friedreich’s ataxia. The cerebellar features were 
primary atrophy the dentate system the cerebellum. These 
cerebellar signs separated from the myoclonus and there was 
distinct interval years from the onset the myoclonus their 
appearance. our cases the cerebellar-like signs were present when 
the myoclonus was apparent, and increased when the myoclonus was 
fact seemed the myoclonus was primarily responsible 
for signs usually attributed cerebellar disease. 

The terminal was reached cases (A.V and 15, 
BIII and C.III three seventeen years from the onset. The 
major fits were then infrequent but the myoclonus increased intensity. 
Mental deterioration was very evident and patients (A.V and 15) 
were mental hospital; case A.V became psychotic, aggressive, 
hallucinated and confused. This patient was bedridden and incontinent 
and the limbs tended take attitude flexion, particularly the 
legs. cases A.V and B.III the legs were slightly flexed hip, 
knee and ankle joints and abducted the hip-joints. The toes were 
curled downwards. The tendon reflexes were usually difficult obtain 
except with reinforcement. cases A.V and B.III there was 
simultaneous contraction flexors and extensors when the knee-jerks 
were tested that, although occasionally there might slight 
normal response, more often inversion the knee-jerks occurred. The 
plantar reflexes were flexor all cases except for equivocal response 


the right side C.III was difficult test account 
the increased myoclonus when passive movements were attempted but 
there appeared evidence extrapyramidal pyramidal increase 
tone. The ataxia, weakness and inability walk were due the 
gross myoclonus which, with the mental deterioration, dominated the 
clinical picture. The speech was unintelligible due the dysarthria 
which can attributed the myoclonus. The cranial nerves showed 
definite abnormality none the cases was there cherry-red spot 
the macula; the pupils tended dilated particularly families 
and case was there nystagmus but case A.V only, 
the myoclonus affected the external ocular muscles. 

Hodskins and Yakovlev (1930) described terminal stage chronic 
epileptics which they called neurosomatic deterioration. One type they 
called akinetohypertonic which some ways resembled the terminal 
stage our patients except for the absence Parkinsonian features 
the latter. our cases there was evidence ataxia 
bony deformity. 

patients had bilaterally synchronous 
sharp waves the EEG, which were associated with the clinical 
myoclonus. The EEG abnormality was oocasionally much more severe 
than one would expect from the amount myoclonus. The EEG 
epileptic activity varies, for example the high-amplitude sharp waves 
dominate the record case C.III (fig. and was surprising that 
the patient was fully conscious, whereas case B.III the record 
(fig. shows very little spontaneous epileptic activity apart from that 
evoked photic stimulation. Again, the background activity 
general the greater the amount slow activity the greater the degree 
mental compare the records A.V and 
(figs. and 5). The maximal interval something the order 
fifteen milliseconds between the cortical discharges and the myoclonus 
E.M.G. the opposite forearm and twenty-five milliseconds between 
cortex and the E.M.G. the opposite leg below the knee; these short 
times suggest that the myoclonus originates the brain-stem. The 
bilaterally synchronous discharges and the myoclonus are then both 
secondary discharging focus somewhere the brain-stem. This 
idea supported the fact that the pathological changes are most 
marked this site. 

Also clinically the myoclonus appears originate low level 
the motor system causes little interference with voluntary move- 
ments except for the intention tremor, and this latter would indicate 
close connexion with the cerebellar nuclei. There may even dis- 
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charging centres lower the motor system account for the asymmetry 
the myoclonus and the pathological changes the spinal cord might 
give rise local spinal before the advent electro- 
encephalography the myoclonus was considered originate the 
anterior horn cells. Grinker, Serota and Stein (1938) concluded that the 
discharge had its primary focus the frontal lobes although they found 
that simultaneous muscle and cortical leads showed congruity 
time between the spikes and myoclonic However, French 
workers (Haguenau al., 1950; Gastaut al., 1951 and 1952), have 
concluded that the discharging centre the upper brain-stem 
thalamus. 


Control recordings were carried out normal siblings family 
girls and boys, ranging from the age years and also 
the father. records were within normal limits, and there were 
epileptic discharges even with photic stimulation. 

Special diffuse pathological changes case 
suggested the possibility metabolic disturbance and 
stimulated full investigations this direction. However, the results 
were disappointing and consistent pattern was found. Serum electro- 
phoresis for proteins and lipoids and urinary chromatograms for carbo- 
hydrates and aminoacids showed consistent abnormality. Glucose and 
galactose tolerance tests were within normal limits. Serum proteins and 
liver function tests were normal. liver biopsy case showed 
normal liver structure. Routine investigations such W.R., C.S.F., 
X-rays skull and chest, ECG, were normal showed consistent 
relevant abnormality. 


Treatment.—The usual anticonvulsants, phenobarbitone, bromides 
and hydantoinates were tried large doses. The major convulsions 
were well controlled but the myoclonus was extremely difficult subdue. 
was also tried but helped only for matter days. 
(Kelly and Lawrence, 1954) still under trial our 
cases, but would appear that its effect too transient much 
clinical value. has been used for short period cases 
with good result but with slight improvement only 
(Bradshaw, 1954). 


REPORT CASE A.V. 


The autopsy was performed three hours after death Dr. Norris. 
The brain (in formalin) and specimens liver, heart, adrenals, kidney 
and testes were received the Institute Pathology, Queen’s 
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University, Belfast, for histological examination. None these viscera 
showed any abnormality gross inspection. 


HISTOLOGY—BRAIN 
The presence very numerous intra- and extracellular amyloid bodies, similar 
those described Lafora (1911), all areas studied, was the most obvious 


abnormality. 

Cerebral cortex.—Changes were essentially similar frontal, motor, temporal 
and occipital regions both hemispheres. The laminar architecture was distorted 
some extent occasional loss nerve cells, while some others contained 
amyloid bodies varying size and appearance within their cytoplasm (fig. Plate 
XXX). They were basophilic all stains used. Some had central dark staining 
core, bounded successive pale and dark staining rings. Others also had dark 
gave origin radiating spokes similar material. The most numerous 
were simple homogeneous spheres. Occasionally three, four even five bodies were 
seen within the cytoplasm one nerve cell body, and they were also noted along 
the course axis-cylinders and dendrites (fig. 8). The nerve cell nucleus was dis- 
placed the inclusion, and the neurofibrils formed thin rim covering it. With 
special stains, many more bodies were seen extracellularly and varied from 
size. Often the bodies were seen groups with only remnants nerve 
cell cytoplasm applied them, suggesting that the inclusions ultimately caused 
the death and disintegration the cell. The distribution the amyloid bodies 
was fairly diffuse, mostly lamine II-V; very few were seen the subcortical 
white matter. Another abnormality noted was the presence large number 
nerve cells containing lipofuscin pigment, greater than usual the stated age. 

There was severe subcortical and patchy subpial but considering the 
number amyloid bodies, increase astrocytes within the affected was 
slight. Microglia showed definite proliferation and specially stained sections 
their processes were sometimes seen applied the surface amyloid body. 
bodies were seen within astrocytes microglial cells. Occasional rod cells 
were formed, well microglial nodes the site disintegration nerve 
cell. 

Blood vessels were essentially normal. very small number compound 
granular corpuscles containing hemosiderin (giving Prussian blue reaction) were 
seen around small veins the white matter. 

one cornu ammonis there was focal gliosis with the loss nerve cells 
the end-plate only. both cornua there was very large number extra- 
cellular amyloid bodies the subicular region. The only other regional change 
the cortex worthy comment was the large number Betz cells containing 


lipofuscin pigment. few these large neurones also contained amyloid bodies. 


Basal ganglia.—The globus pallidus and putamen were little affected. Amyloid 
bodies were present some the large cells the putamen, and few only 
the pallidal nerve cells. The thalamus contained much larger number, similar 
that seen the cortex. the lateral nuclei, many nerve cells contained 
lipofuscin The corpus Luysi was similarly affected. 

Brain stem.—There was little change the red nucleus. The substantia nigra 
showed the largest and most numerous amyloid inclusions seen anywhere. 
Nearly every surviving cell contained large body, showing central star-shaped 

The melanin granules and nucleus were pushed aside (figs. and 10). Some 
nerve cell loss had occurred, leaving isolated amyloid bodies behind, and here 
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there was mild reactive gliosis. Tiny extracellular bodies were again numerous, 
and silver-impregnated sections counter-stained the periodic acid-Schiff 
technique some these were observed lie along the course the dendrites. 

Occasional compound granular corpuscles containing fat were noted the 
perivascular spaces the substantia nigra. There was marked subependymal 
gliosis. 

Small amyloid bodies were very numerous throughout the reticular substance. 

the medulla, the large sensory nuclei comprising the lateral cuneate and 
gracile groups contained many large bodies. The large skeletal motor nuclei 
were not affected. The olives showed mild gliosis the hilar fibres, and one 
area the lateral limb the inferior olive there was nerve cell loss and 
considerable reactive gliosis. The pyramidal tracts were unchanged. 


Cerebellum.—The most affected region here was the dentate nucleus, with 
many cells containing large amyloid inclusions. They were less numerous, however, 
than the substantia nigra. Occasional bodies were seen scattered the 
Purkinje cell layer and the granular layer. Purkinje cells were for the most 
part unchanged. 


Cervical spinal bodies were few number and confined almost 
entirely the posterior horns. Anterior horn cells were normal. There were 
changes noted the lateral posterior columns. 


Heart.—Many myocardial fibres contained peculiar basophilic material, 
occupying almost the entire width the fibre and length (fig. 11). The 
deposits had irregular boundaries, fairly well defined from the myoplasm, which 
appeared dense and without striations the immediate neighbourhood (fig. 12). 
Occasionally, myofibril was seen displaced one side the deposit. 

The material did not stain homogeneously. contained clumps and granules 
more intensely basophilic material. This was not nuclear chromatin, although 
occasional muscle nuclei were embedded within the deposit. They were easily 
recognized with the appropriate techniques (Table page 340). 

The deposits occurred predominantly subendocardial fibres, although 
scattered fibres throughout auricle and ventricle were found affected. The change 
resembled that usually described mucoid degeneration heart muscle (Spencer, 
1950), but was much more intense and extensive. differed also staining 
reactions, giving positive reactions for amyloid. 

The interstitial tissue was quite normal; none the material was seen within 
it, relation blood vessels, nor within histiocytes. 


Liver.—There was central zonal atrophy. the remaining liver cells, and 
especially the periportal zone, clearly defined basophilic material was seen 
the cytoplasm (fig. 13). frequently formed halo around the nucleus pushed 
the nucleus one side. was occasionally seen within Kiipffer cells (fig. 14). 


Adrenal, kidney.—Contained abnormal deposits. 


Testis.—Showed complete absence spermatogenesis. 


HISTOCHEMISTRY 
Table shows the reactions exhibited the material. The results 
were similar brain, heart and liver. was basophilic, and gave 
gamma metachromasia. The periodic-acid Schiff technique gave 
strongly positive colour reaction. That this was due 1-2 glycol 
groupings was proven treatment with acetic anhydride (Leuchten- 
BRAIN—VOL. LXXVIII 


TABLE I.—ANALYSIS LAFORA BODIES AND SUBSTANCE WITHIN HEART 
FIBRES AND LIVER CELLS 
Methods used Result Remarks 
Reaction 0-5% acid fuchsin Negative 
50° alcohol 
basic fuchsin Positive 
50° alcohol 
Amyloid Lugol’s iodine Positive Brown, becoming blue 
with sulphuric acid 
violet metachromasia 
Toluidine blue metachromasia 
Glycogen Best’s carmine Negative rose colour developed, 
like amyloid 
1-2 glycol group- PAS Strongly 
ings carbo- positive 
hydrates and 
some lipoids 


PAS following acetic Negative Acetic anhydride blocks 
anhydride 1-2 glycol groupings 
PAS following acetic Positive The KOH liberates 1-2 


anhydride and KOH groupings 
therefore positive re- 
action must due 
these groups 

Hyaluronidase followed Positive 
PAS 
Concentrated sputum Positive 
followed PAS 
Diastase followed Positive 
PAS 
Hot methyl alcohol/ Positive 
chloroform followed 
PAS 
Acid mucopoly- Hale’s technique Positive 
saccharides 
Prussian blue control Negative show that positive 
result Hale’s tech- 
nique was not due 
presence iron 
the material 
Fehrter’s enclosure Bright red Indicates 
method colour polysaccharide 
Lipoids Nile Negative 
(frozen section) 
Sudan III (frozen) Negative 
Sudan black (frozen Negative Remained negative 
and paraffin sections) even with incubation 
60° for twenty- 
four hours 


Proteins Faintly 
method positive 


reaction Negative Nucleoprotein frag- 
ments present within 


material heart; 
muscle nuclei 


Chromalum gallo- 


Negative 
XUM 
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berger and 1950). The reaction was not due hyaluronic acid 
starch, hyaluronidase, sputum and diastase failed prevent it. 
1-2 glycol groupings occur certain lipoids well carbo- 
hydrate substances (Pearse, 1953) the sections were treated with lipoid 
extractants but the material still stained. This method probably not 
reliable, but specific stains failed demonstrate lipoid, both frozen 
and paraffin sections. The material therefore contained lipoid, but, 
would expected, did contain trace protein. Nucleoproteins 
were not found. 

These reactions which are those acid mucopolysaccharide 
(Pearse, 1953) are similar those exhibited corpora amylacea, 
(Steele al., 1952). The same reactions were obtained control 
sections. The reactions include those amyloid, whose exact chemical 
nature remains unknown. Hass (1942) isolated polysaccharide from 
amyloid-bearing tissues, but could not establish its identity. 


DISCUSSION 
The histochemical reactions suggest that the substance substances 
concerned the cellular inclusions contain acid mucopolysaccharide 
and resembles amyloid. Reactions for amyloid have been obtained 
the majority case reports where Lafora bodies were found. The 
exceptions are the case Ostertag (1925) and Buduls and Vilde (1938), 


where reactions for amyloid were negative. The most comprehensive 
range staining reactions were done Roizin and Ferraro (1942) who 
considered the bodies amyloid-like. They emphasized that variation 
staining may occur from place place within the neuraxis. all 
the cases their distribution diffuse, with predilection for the dentate 
nucleus, substantia nigra and varying degrees some other subcortical 
centres. Our case constitutes exception, but showed the additional 
feature similar material heart and liver. Although the substance 
resembled amyloid certain degree histochemically, did not 
its distribution. The substance amyloid normally deposited the 
interstitial tissues, especially blood vessel walls. our case, the 
material was present intracellular inclusion. 

However, Lafora bodies have not always been found when cases 
Unverricht’s syndrome have come autopsy. The belief that they 
constituted the pathological basis the syndrome was soon challenged. 
considered review Hodskins and Yakovlev (1930) were able 
collect cases with post-mortem reports from the literature, which 
only showed the characteristic bodies. The invariable presence 
lesion the dentate nucleus was them more important than its nature. 
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Other authors have since reported cases without Lafora bodies (van 
Bogaert, 1949; Morgenthaler, 1952). 

Their presence conditions other than myoclonic epilepsy led some 
observers doubt their importance even more; such bodies have 
occurred, they said, epidemic encephalitis (Weimann, 
Parkinsonism (Lewy, 1914), choreo-athetosis (Bielschowsky, 1912) 
and dementia with muscular atrophy (Spielmeyer, 1922). recent 
publication, Watson and Denny-Brown (1953) dismiss them 

review the cases reported Hodskins and Yakovlev (1930) 
since Lafora’s discovery, and those published the present time 
serves clear this confusion. The cases selected presented clinically 
with the syndrome progressive myoclonic epilepsy, and came 
autopsy. They fall easily into the following groups 

Lafora-body group (Table The pathological findings were 
similar all members this group, with diffuse distribution intra- 
cellular Lafora bodies within the central nervous system. There was 
particularly severe affection usually the dentate nucleus and substantia 
nigra. This characteristic picture was also found case reported 
Buduls and Vilde (1938), where clinically there had been severe epilepsy 


but myoclonus. brother this patient, however, presented the 
full syndrome progressive myoclonic epilepsy. 


TABLE BODY GROUP 


Age Onset Onset 
Case Sex dity epilepsy clonus Remarks 


(1911) epilepsy 
Jacquin and Marchand 
(1913) (see Marchand, 
1935) 
Wesphal and Sioli 
(1921) 
Frigerio (1922 
Bellavitis (1923) 
Schou (1925) 
Ostertag (1925) Bodies give negative 
reactions for amyloid 
Davison and Keschner 
(1940) 
Marchand (1934) 
Roizin and Ferraro Brother had epilepsy 
(1942) 
Solé-Sagarra (1952) 
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II. Lipoid inclusions group (Table these cases, intra- 
cellular inclusions lipoid nature were found and the were 
described characteristic amaurotic family idiocy. The occurrence 
myoclonus this disease has been stressed Watson and Denny- 
Brown majority cases, however, not prominent 
symptom. curious that the cases listed, amyloid inclusions 
nerve cells were also seen isolated areas. 


TABLE INCLUSION GROUP 


Age 
Case Sex dity Remarks 


amaurotic idiocy, but 
amyloid inclusions 
also seen basal 
ganglia and dentate 
nucleus 

Lieber’s case 

Brown (1953) 


II. Degenerative group (Table IV). cases, various 
degenerative changes were described affecting neurones and tracts, 
again with predilection for dentate nuclei and substantia nigra. 


TABLE IV.—DEGENERATIVE DISEASE GROUP 


Age 
Case Sex dity Remarks 


cells basal ganglia 
and dentate nucleus 
Dimitri and Aranovich long- 
(1947) standing 
van Bogaert (1949) not 
stated 
Morgenthaler (1952) Four cases mentioned, with characteristic Unverricht’s 
syndrome. clinical details given. 


van Bogaert’s case, the changes were considered postencephalitic. 
quotes similar cases, one Pleisch Spatz and the third case 
Prochnow’s 

have included this group the case reported Ramsay Hunt 


not available this country. 


The condition observed cases was named him, 
epilepsy identical with that Unverricht’s syndrome was described. 
additional feature was observed, cerebellar disorder the form 
intention tremor. This sign must difficult distinguish from 
myoclonus, and often impossible. Some least these cases present 
clinically Unverricht’s syndrome, and are therefore considered 
this group. Hunt’s cases were associated with Friedreich’s ataxia, 
and one these was examined autopsy. Besides the spinal cord 
findings associated with Friedreich’s disease there was atrophy the 
dentate nuclei and the superior cerebellar peduncles. Hunt called 
this atrophy the efferent dentate system. made this lesion 
responsible for the cerebellar component, although could equally well 
account part for the phenomenon myoclonus. The association 
Unverricht’s syndrome with Friedreich’s disease was also reported 
cases Morgenthaler (1952), but not clinically described. Patho- 
logical examination was perforce limited the brain-stem and showed 
atrophy the neo-cerebellum. Dimitri (1932) and Dimitri and 
Aranovich (1947) likened their cases those Hunt, and emphasized 
olivary well dentate atrophy. 

obvious that this group some, the nature 
the degenerative change obscure. others, Hunt’s case, 
the essential process abiotrophy, associated occasionally with 
another abiotrophic disease, Friedreich’s ataxia. Whatever the patho- 
genesis, the common factor appears involvement brain-stem 
centres. 

From the point view pathology, not possible indicate 
the exact site origin generalized myoclonus, changes the 
nervous system the first two groups least are diffuse. What 
evidence available, however, especially from the third group, suggests 
that lesion the dentate nuclei and their connexions responsible. 

Whatever the precise site origin may be, the varied pathology 
indicates that the sequence epilepsy and generalized myoclonus not 
disease entity, but relatively rare symptom complex. (There 
feature distinguish clinically one group from another, unless 
that group III cases survive longer. 

Recessive heredity occurred some cases all three groups. This 
must mean that the transmitted abnormal gene responsible for either 
disorder metabolism abiotrophy, and that the localization 
the disorder will determine the presence the syndrome. 

the case Buduls and Vilde (1938), already mentioned, Lafora 
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bodies were widespread. This patient had had severe epilepsy only, 
without myoclonus. His brother, however, had the complete syndrome. 
One must presume that the localization the disease was not identical 
with that which produces generalized myoclonus. 

may argued that, group the inherited gene responsible 
for progressive myoclonic epilepsy disorder function, and that 
the occurrence Lafora bodies merely incidental. The number 
cases group too large, however, for the association with Lafora 
bodies merely fortuitous. Were these bodies widespread un- 
related conditions, there would support for this idea. The instances 
already mentioned where Lafora bodies were found other conditions 
can dealt with summarily. Their distribution has been focal. 
Weimann described them the sensory nucleus the fifth nerve. 
The bodies described paralysis agitans differ from Lafora 
they are acidophilic and found the pigmented cells the brain-stem 
(Greenfield and Bosanquet, 1953). Bielchowsky described Lafora bodies 
the lateral segment the globus pallidus. Spielmeyer’s case, the 
bodies were also acidophilic and invariably single. 

One may conclude that important proportion cases 
Unverricht’s syndrome, Lafora bodies are present widespread 
significant distribution. They are associated some 
epilepsy and continuous, asymmetrical myoclonus. Whether the bodies 
merely represent the visible end-product disordered metabolism 
within the cell, whether they themselves can act irritant 
uncertain. may significant that there glial reaction the 
presence these bodies provided the host cell still intact. Thus, they 
exist the earlier stages within the living cell. 

Lafora describing the bodies held that they were product 
abnormal metabolism. the present case, the same material within 
parenchymal cells heart and liver well brain strongly upholds 
this idea. curious that visceral involvement has not far been 
described, but some cases the brain only was examined. analogy 
with the lipoidoses, where enzyme deficiency held cause 
accumulation lipoid within the cell, this condition enzyme 
dealing with carbohydrate metabolism may well fault. 

any given case, not possible state definitely which group 
the living patient belongs, whether disorder lipoid carbo- 
hydrate metabolism, form degeneration. our cases 
significant metabolic abnormality was discovered. None the tests 
performed have shown any disorder lipoid carbohydrate 
metabolism, but course these are not precluded. Family belongs 


| 


the Lafora body group. The type disorder family remains 
unknown. tentatively suggest that family belongs the third 
group its members have had longer survival periods. 


SUMMARY 


Eight cases the syndrome Progressive Familial Myoclonic 
Epilepsy have been described, members three separate families. The 
clinical and electroencephalographic features and 
discussed. 

One case coming autopsy showed not only intracellular amyloid 
Lafora bodies the brain, but intracellular material with similar stain- 
ing properties both heart and liver. The material belonged the 
group acid muco-polysaccharides. suggests that the underlying 
disorder cases this nature disturbance intracellular carbo- 
hydrate metabolism. 

From review the literature, emerges that the syndrome may 
occur other pathological conditions, which recessive heredity may 
also play part. These are disorders lipoid metabolism, and abio- 
trophic and degenerative conditions. 


wish thank Professor Biggart and Professor 


Willis for advice Bull, Dr. Womersley and Mr. 
Neil for their work the biochemistry and Dr. Allison 


for permission use the notes cases under his care. 
are indebted Mr. McA. Mehaffey, A.R.P.S., for figs. 
and Mr. Lawson for fig. 14. 


APPENDIX 
GENETIC ASPECTS 
STEVENSON! 

Lundborg’s (1913) careful records his large families with myoclonic epilepsy 
are considerable historic interest human genetics. They were used 
demonstrate clearly for the first time the pattern single recessive gene inheritance 
man. Using the pooled data Lundborg co-operation with Weinberg (1912) 
and subsequently Bernstein (1929) demonstrated methods showing adherence 
the proportion affected unaffected pooled offsprings double heterozygote 
matings Mendelian ratio. This was achieved making appropriate 
allowance for matings that type where offspring were affected and where, 
therefore, the sibships were not ‘‘ascertained.”’ 

the families here recorded the pattern that usually encountered rare 
single gene recessive inheritance, namely the appearance the condition one 
sibship only the pedigree, unaffected parents the affected individuals, and 
undue proportion consanguineous marriages these parents. 


1Department Social Medicine, Queen’s University, Belfast. 


APPENDIX I.—BLOOD GROUPINGS AND 
Pedigree 
Ref. Birth Affected Sex P.T. ABO 


FAMILY 
1917 
1918 
1923 
1925 
1928 
1930 
1932 
1881 
1893 
FAMILY 
1930 
1931 
1933 
1935 
1936 
1938 
1939 
1941 
1943 
1945 
1947 
1949 
1951 
1952 
1953 
1908 
1910 


1898 


1900 
1903 


1905 
1907 


1909 


1911 


1915 


FAMILY 


Y 


and the parents the above sibship are both dead. 


coc 


SALIVA TESTS FAMILIES AND 
Blood Groups 


operate 


Died 1953 (see 


and pneumonia 
nine months 
eight 
months 


Not tested small 


Died from ‘‘heart 
complaint 1923 
Secretor 
Non- 
secretor 
Secretor 
Not tested 
lives County 
Donegal 
Non- 
secretor 
Not tested 
lives County 
Donegal 
Secretor Died (see 
text) 
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The parents the patients family were full cousins. family the 
parents were not- known related but they both came from small village 
County Donegal where there considerable intermarriage and where about 
half the inhabitants have the same surname. 

appears worth while recording the pedigree these families and they 
are set out figs. and When such uncommon families are encountered 
seems well also try identify the blood groupings those members the 
family whose inheritance blood groups will yield information relative linkage. 
Accordingly the relevant records are set out Appendix Unfortunately, the 
time these families were seen only the common sera were available for testing. 
all subjects tested who were not blood group 

Colour vision was tested all those whose blood groups are recorded. All 
subjects had vision the Ishihara test. 

the column headed recorded ability (+) lack ability (—) 
taste 1/20,000 aqueous solution phenylthiocarbamide. 
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LEGENDS FOR PLATES 


PLATE XXX 


Fic. 7.—Cerebral cortex (hematoxylin and eosin. 450). show basophilic 
bodies within nerve cell which has not quite completely disintegrated. 


cortex (Masson trichrome. 400). show several spherical 
bodies within the cytoplasm single nerve cell. Another body seen along 
the course the axis cylinder. 


Fic. 9.—Substantia nigra (hematoxylin and eosin. 475). The intra-cellular 
bodies are very large and frequently present central star-shaped The 
nucleus and melanin pigment granules are displaced. 


nigra (Holmes’ silver method. bodies are 
faintly argentophilic. Several small bodies are seen outside nerve cells. 


PLATE XXXI 


Fic. 11.—Heart (hematoxylin and eosin. 110). show the widespread 
distribution deposits within muscle fibres. 


Fic. (hematoxylin and eosin. 465), The material basophilic 
and the myoplasm around frequently stains homogeneously. this area the 
deeper staining portions within the deposits are not muscle nuclei but form part 
the abnormal material. 


Fic. and eosin. 475). show abnormal material 
within liver-cell cytoplasm. sharply defined and often envelops the nucleus. 


Fic. (PAS. 475). The material Schiff-positive and stains more 
intensely within Kiipffer cell (above centre). The granular material bile 
pigment. 


THE INTRACRANIAL BRUIT 
MACKENZIE 


IAN 


AUSCULTATION the skull now used daily the practice 
neurology. Itis the purpose this paper trace the history its use, 
and discuss the mechanism and significance intracranial bruits. 


HISTORICAL 


The first recorded observation bruit the head appears have 
been made Travers (1809-11) demonstrator anatomy Guy’s 
having felt sudden snap the left side her forehead, 
constant noise her head which, her sensation, exactly resembled the 
blowing pair bellows.’’ This noise was found increase 
when her head was low and unsupported. She also perceived pro- 
trusion the globe the left eye and, addition, examination showed 
the upper half the inner canthus filled thrilling tumour 
which presented loose woolly feel and offered slight pulsation. 
Travers further records that his thumb the trunk the 
common carotid found the pulsation cease altogether and the whiz 
sibilant sound between hiss and buzz’’ O.E.D.) the little swelling 
was rendered exceedingly faint that was difficult determine 
whether continued not. Travers supposed the anastomosis 
the orbit and subsequently tied the carotid artery with success, but 
was probably describing what has since become well recognized 


carotico-cavernous fistula. 

Laennec did not confine auscultation the chest and his book 
(1819) mentions its application diseases the cavity the 
tympanum, Eustachian tube and sinuses the nasal There is, 
however, account auscultation over the calvarium and evidence 


that attempted explore, this method, the intracranial cavity. 
Inspired Laennec, Fisher (1834) read paper the subject 
cephalic bellows-sound, which discovered accompany certain 
diseases the brain and had termed from the fact this sound 
expressed the 


being detected the head means auscultation. 
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opinion that auscultation might hereafter prove important 
means diagnosis cerebral well thoracic diseases and that the 
cephalic bellows-sound might turn out pathognomonic symptom 
affections the head. 

later communication Fisher (1838) referred also the normal 
murmurs, respiration, heart sounds, sounds the voice and 
deglutition present auscultation the skull and called attention 
anew cases which cephalic bellows-sound was heard. observed 
that auscultating the head mediate immediate auscultation could 
practised. But since the head spherical and can readily and con- 
veniently approached the naked ear; and since the ear, from its 
peculiar shape and flexibility, may more perfectly applied the 
surface the cranium than the stethoscope can be, preferred 
employ immediate auscultation. concluded that this new symptom 
which thus heard and which was prominent one the cases 
cited, was phenomenon health. could not detected over the 
heads children (for such all his pateints were whom detected the 
cephalic bellows-sound) who are free from all disease derangement 
bodily function: while the other hand found accompany 
chronic hydrocephalus, congestion, acute inflammation and compression 
the brain. all the cases which the cephalic bellows-sound was 
heard and which autopsy was carried out, there was fluid, congestion 
blood vessels pathological state the organs within the cranium 
which would and must have displaced the brain and forced against 
the compressible arteries which rested. The arteries being thus 
forced and pressed against the bony channels through which they 
coursed, their calibre must have been diminished. This condition 
the arteries formed impediment the free passage blood through 
them and constituted the immediate proximal cause the cephalic 
bellows-sound. Fisher concluded with the observation that the facts 
which submitted must regarded highly important they could 
not fail lead new method investigation cerebral diseases. 

Whitney (1843) was impressed with Fisher’s observations and there- 
after noted, well and accurately circumstances would permit, 
every incident worthy notice which would tend throw any further 
light the subject cerebral auscultation. ‘‘During nearly five 
continued ‘‘in which the observations herein detailed have 
been made, have noticed the cephalic bellows-sound some 
modification less than eight different and perfectly distinct 
lesions the brain. some these has been well-marked, 
constant and invariable symptom; others has been less so, while 
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all has been sufficiently striking render valuable 
dependent physical 

The different diseases which Whitney had found this sign were, 
for the most part, those which Fisher had made the same observation 
but also found accompanying aneurysm the basilar artery. 

January 25, 1841, was consulted Mr. S., aged The 
particular symptom was continued and uninterrupted buzzing 
whizzing noise his head, though—to use his own quaint 
language—a swarm bees had made his head their hive. 
applying ear the head this gentleman, once recognized 
the very ‘bruit diable’ which had been the source great 
trouble and annoyance him. 

purring sound thrill which renders the murmur 
exceedingly unique continuous and seems prolonged beyond 
the ordinary duration the pure bellows-sound the 
accompanies the systole the heart and consequently corresponds 
frequency with its pulsation. Compression made upon the caro- 
tids very much enfeebled the sound, never entirely obliterating it. 

“On August 22, about seven months from the time which 


first saw this gentleman, being possession his usual health, 
while the act stooping raise his little son his arms, 
suddenly fell prostrate the floor corpse. 

autopsy there was found, the situation which usually 
occupied the basilar artery, the loose edges ruptured sac, 
inconsiderable magnitude. more particular examination 
once showed the wreck aneurysm the arch the 
basilar artery this part. Appearances seemed indicate that 
must have been not far from the size common prune, and 
oblong shape.”’ 

These two writers were chiefly concerned with the murmurs heard 
children and this aspect the subject was dealt with Osler (1880), 
writing the systolic brain murmurs children. ‘‘Like many other 
wrote one has suffered from the lapse time, 
and has been, great extent, forgotten and neglected.’’ Since was 
first described Fisher, observers had differed very much their 
estimation the importance this murmur, some believing afforded 
diagnostic sign between rachitic hypertrophy and chronic hydro- 
cephalus, others regarding especially connected with rickets. 
Another writer believed physiological and.found heard 
most frequently over the heads robust children. There was clearly 
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discordance opinion but Osler concluded that this murmur was not 
necessarily pathological, occurred both healthy and diseased children 
and did not stand direct connexion with any particular disease. 
found, however, remarkable unanimity among all writers the age 
which the murmur prevailed, the extremes the recorded cases being 
the third month and sixth case girl which recorded 
was interest she was then over years age, and, further, from 
the fact the persistence the murmur since infancy. had not 
found any recorded instance the murmur persisting for such length 
time. 

adults intracranial bruits continued heard from time time 
and their presence was apparently held denote aneurysm. Hutchinson 
(1875) wrote ashamed record that notes not contain any 
reference stethoscopic examination the head that cannot state 
except from memory the precise character the bruit which detected. 
recollect however that there was bruit and diagnosis aneurysm 
was confident that had one occasion fixed the day for the 
ligature the 

Gowers (1887), after recording features which justify suspicion 
the existence aneurysm, continued: suspicion can only 
raised absolute certainty the presence rare sign, murmur 
audible auscultation the skull, hitherto met with only aneurysm 
the internal carotid and 

few vears later the same author (Gowers 1893) again made brief 
reference these murmurs although does not appear have met 
with one himself. ‘‘In few recorded cases aneurysm the internal 


carotid, not only has the patient been conscious murmur, but this 
has been distinctly audible auscultation the skull, and has been 
arrested pressure the carotid. one case aneurysm the left 
vertebral artery, beside the medulla oblongata, loud murmur could 
heard each side, between mastoid process and the vertebral 


column.”’ 
this time the diagnosis cerebral angioma had not yet been made 


during life but five years later Hoffmann (1898) made the first presump- 
tive diagnosis this condition after hearing intracranial bruit 
patient who presented with left spastic hemiparesis. Thereafter 
intracranial bruit was soon recognized distinctive feature the 
cerebral angioma and for some time, quite erroneously, necessary 
feature. When Cushing and Bailey (1928) came write their mono- 
graph the Bloodvessel Tumours the Brain, they used the 
bruit diagnostic point distinguishing between what they 
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termed venous angioma and angioma arteriale 
only one their cases angioma arteriale was there 


angioma. 
failure first last detect bruit. 
the post-operative period, revealing phrase and led them make 
strange human frailty auscultation 


this further observation 
the skull seems the one thing most likely neglected 
Cephalic auscultation forgotten 


routine neurological examination. 
practice and even when patient calls attention the fact that hears 


noises his head, they are likely ascribed some form 
auditory hallucination tinnitus that the examiner rarely thinks 
checking the patient’s statement with They found how- 
ever that bruit might most variable symptomatic feature 


angioma arteriale and were aware that certain other vascular intra- 
There were one two examples 


cranial tumours might have bruit. 
among the meningiomas their hospital series and bruit was said 


have been produced certain vascular gliomas, Meyer (1889) being 
often quoted this connexion. making post-mortem examination 
child who had possessed cranial bruit, Meyer found highly vascular 
tumour the size small apple, overlying the floor the fourth 
ventricle that was said glioma. Cushing and Bailey doubted the 
accuracy this report observing that even pathologists their own day 


might fail distinguish hamangiomas from gliomas. 
While their monograph was the press, Dandy (1928) published 
article arteriovenous aneurysms which stated his belief that 


all them have arterial communication from the outset and that 
With increasing experience these lesions 


none are purely venous. 
and especially view the information provided arteriography, 
Dandy’s opinion has been vindicated. The presence bruit longer 
distinguished one kind angioma from another and one had con- 


clude that some angiomas were associated with bruit and some were 
not. Tonnis (1936) recorded series patients with arteriovenous 
aneurysms, some whom presumptive diagnosis was confirmed 
before operation arteriography, but only whom bruit was 
heard. Rottgen (1937) also drew attention the infrequency bruit 
cerebral angioma, finding only twice patients. Apart from this 
found the diagnostic value bruit was diminished its being 
present sometimes cases cerebral tumour and recorded case 


proved glioma which bruit had been heard. 

Rosenwasser (1945) first suggested that certain type angio- 
matous tumour, without doubt previously observed but not identified, 
might develop from the glomus jugularis, first named Guild. the 
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case which described when making this tentative proposition 
found bruit but cases this nature subsequently reported bruit 
has been prominent feature many, giving rise intermittent 
pounding and the like. 

Olivecrona and Riives (1948) also considered bruit infrequent 
sign cerebral angioma, observing only patients out 
whom this diagnosis was established, even after the lesion had been 
accurately localized means arteriography. 

The present writer (1953) reviewed consecutive series cases 
cerebral angioma, proven arteriographically, which bruit had 
been heard out patients whom the findings auscultation 
the skull were recorded. was further observed this series that 
the finding bruit was rarity patients whom the presentation 
had been with either subarachnoid intracerebral, but 
that was detected about per cent patients whom the 
presentation was with epilepsy, periodic headache hemiparesis. These 
modes presentation accounted for all but one the remainder whose 
angioma was the orbit, giving rise pulsating exophthalmos and 
bruit. 

This not only explains the low incidence bruit cases cerebral 
angioma neurosurgical series, which likely composed pre- 
dominantly patients who have had hemorrhage, but suggests that 
bruit important diagnostic sign cerebral angioma when the 


presentation other than with 


CLINICAL OBSERVATIONS 

Not only bruit heard more often cerebral angioma than any 
other intracranial disease deformity (apart from spontaneous 
traumatic carotico-cavernous fistula) but, since angiomas are not rare 
was until recently supposed, angioma likely the commonest 
cause. is, however, means the only cause and the regular 
practice auscultation the skull all patients whose symptoms 
perspective. 

bruit should listened for, quiet surroundings, over the skull 
and eyeballs, the latter situation being the most favourable for hearing 
the softest ones. The patient should asked close both eyes gently 
and the stethoscope firmly applied over one eye. During auscultation 
the other eye should opened this way there considerable 
diminution eyelid flutter, which may cause confusion rhythmical. 
Auscultation then carried out over the other eye similar 
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murmur not readily heard the patient should asked hold his 
breath. Finally auscultation should carried out over the temporal 
fossze and mastoid processes. 

The cases reported comprise series observed the writer 
which cephalic bruit has been heard. With three exceptions, acknow- 
ledged the text, the bruit was personally observed. 


Angioma 
There nothing remarkable about these two cases except that the 
diagnosis idiopathic epilepsy the one and migraine the other 
had resulted from the omission previous observers auscultation 
the head. 


Case 1.—A. J., aged 23, had minor epileptic attacks since the age 16. The 
first occurred she sat work when suddenly something came over her head, 
everything sounded queer and the feeling passed off. The attack had lasted 
couple seconds and immediately she felt well. 

For the next five years she repeatedly experienced such attacks, sometimes 
often three times one day. They were always the peculiar feeling 
passed over her head and everything sounded strange and times she 
also noticed flushing the face accompanied burning sensation. She never 
told anyone about these episodes and her mother reported that during these five 
years nothing abnormal was ever observed. 

Fifteen months before the diagnosis angioma was made she had the first 
two major attacks. She suddenly felt queer, with attack, and every- 
thing seemed dim. When asked what was the matter she could not reply 
and uttered only few unintelligible sounds. This premonitory period lasted 
about two minutes and then she lost her senses. She recovered about twenty 
minutes later but could not speak properly for hour. 

Thereafter minor attacks continued about once daily and now, two occasions, 
she noticed some speech difficulty during the minor attacks. 

Four months before coming under observation she had second major attack 
similar the first. 

examination there were abnormal signs apart from bruit heard over 
the left orbit. Arteriography showed angioma and around the left Sylvian 
fissure. 


Case 2.—S. C., had bilious attacks since the age 12. They were quite mild 
first and was not until the age that the accompanying headache was 
severe. From that time the attacks were characterized blacking out vision 
the right side and left-sided headache. Attacks this nature increased 
severity the left-sided headache becoming such intensity that over the entire 
left half the head felt millions red-hot wires were being pushed into 
the scalp. The headache persisted for ten hours with gradually diminishing 
intensity. 

Through the years the attacks persisted but varied somewhat frequency, 
from once month three four times year, and their character, the 
headache being sometimes accompanied tingling the fingers which would 
persist for few 

the age she became aware persistent defect the lower part 
the right visual field. Until then hemianopia, although complete attack, had 
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always resolved but this defect had persisted unchanged until she came under 
observation fifteen years later. examination the age 41, the only abnormal 
sign addition right lower quadrantic hemianopia was faint bruit over 
the left eyeball and louder bruit, but variable intensity, over the left mastoid 
region. This bruit was not obliterated carotid compression. Arteriography 
revealed large left occipital angioma. 


Tumour the Glomus Jugulare 
The diagnosis this case has not been verified microscopic 
examination but the clinical picture characteristic what may 
observed these tumours. 


Case 3.—R. C., was admitted hospital the age 25, her story being 
that she had first heard noise the right ear one morning about eighteen 
previously. seemed start quite suddenly and had persisted ever since. 
was swishing rhythmical noise that beat time with her pulse. Four months 
after the noise started she noticed intermittent twitching the right lower 
eyelid and the months passed this twitching became more frequent and tended 
involve the right side the mouth the nose the chin. these 
occasions she experienced curious sensation though the whole the right 
side the face was dropped and paralysed although looking into the mirror 
she could not detect any change the movement and appearance her face. 

About four months before admission she underwent exploration the right 
mastoid region after which the noise became very much louder and result 
which the whole the right face was paralysed, though this gradually improved. 
times during the previous seven months she had experienced momentary 
blurring vision. 

examination she was found have bilateral 
right facial palsy, diminished hearing the right and intracranial bruit, best 
heard over the right mastoid region. soft purple mass could seen occupying 
the inner part the right external auditory meatus, 

She had right sub-occipital craniotomy which revealed large vascular mass 
with tendency bleed furiously. specimen was taken but examination 
material removed the previous operation showed appearance compatible 
with the diagnosis glomus tumour. 

She has remained under regular observation and now, three and half years 
later, she still has chronic and partial right facial palsy. She 
completely deaf the right ear (and partially the left) and now shows 
involvement the lower cranial nerves the right with weakness and wasting 
the right trapezius and sternomastoid and the right half the tongue. 
The bruit has gradually increased intensity through the years. 


Intracranial Aneurysm 


Case 4.—On May 1950, H., aged 51, had sudden subarachnoid 
hemorrhage. While recovering from this she had another severe 
and, fortnight after the initial incident, she was admitted Horsham Hospital 
where the diagnosis was established and where she now developed complete 
right third nerve palsy. May 30, 1950, she was admitted Guy’s Hospital, 
under the care Dr. Hardwick, when there was still complete third nerve 
palsy and some changes the optic fundi. June 16, 1950, the patient was 
seen Dr. McArdle who, addition the above signs, noted “‘soft systolic 
bruit heard over the right eyeball only, and better when she stops breathing; 
abolished right carotid compression and momentarily louder 
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Carotid arteriography subsequently revealed saccular aneurysm the junction 
the right internal carotid and middle cerebral arteries. 

July 20, 1950, the right common carotid artery was ligated. She was seen 
again Dr. McArdle January 12, 1951, which time the right third nerve 
palsy was recovering. Now, auscultation there was murmur over the right 
eye but quite loud murmur over the left eye. 

Case 5.—On October 1951, was involved motor-cycle accident 
and sustained severe closed head injury. then had repeated severe epistaxes, 
the first week after the accident and four more the next six weeks. 
result these was admitted Guy’s Hospital, seven weeks after the accident, 
under the care Mr. Falconer. examination this time was pale and 
blood was trickling from his left nostril. had anosmia. The left eye was 
blind and showed primary optic atrophy. The eyeball was slightly proptosed 
but there was palpable pulsation. auscultation the skull loud 
systolic bruit could heard, most marked over the left eyeball. X-rays the 
skull showed comminuted fractures the floor the left anterior cranial fossa, 
involving the frontal air sinuses and extending back the floor the sella 
turcica and roof the sphenoidal sinus. Arteriography showed saccular 
aneurysm arising from the intracavernous portion the left internal carotid artery. 


Meningioma 


Case 6.—At the age 42, seven years before coming under observation, 
had her first She was seated front the fire neighbour’s house and 
remembers getting from one chair another but never got there. The 
neighbour told her that she spun round like top and fell the floor. She came 
round twice, she has been told, but went straight off into another fit and her next 
recollection waking hospital three days later. Since this time she 
had had fits off and and the whole they tended come before her periods. 
one occasion, however, she was free for year (except for small ones) and 
several occasions has had two three running. first she used drop 
anywhere but latterly had some warning and found that while the left arm went 
useless, she had all the strength she could want her right arm and would beat 
anything she could find hard she could. 

examination seven years after the onset the attacks there were 
abnormal physical signs apart from persistent intracranial bruit easily heard 
the right temporal fossa. Straight X-ray the skull suggested the presence 
right frontal meningioma. This was subsequently confirmed arteriography 
and the tumour successfully removed. 


Occlusion the Internal Carotid Artery 


Case 7.—This bruit was not personally heatd but was reported Dr. 
Hollings whom indebted for the account his findings before the patient’s 


admission Guy’s Hospital. 

Dr. Hollings saw February 1952, when she had had severe headache 
for seven weeks. the course examination auscultation over the right orbit 
and right temporal region showed loud systolic bruit, rather blowing character. 
The patient herself described headaches starting suddenly and violently 
and said she had heard rhythmical noise and off her 
head since then. She was admitted Kingston Hospital the next day when 
the bruit was still clearly audible, but the day following the bruit was not 
heard and the patient also said the noise had gone. Thereafter was heard 
one two occasions but only faintly and the patient was usually aware when 


was present. 
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She was subsequently admitted Guy’s which time she had become blind 
the right eye but showed other signs the nervous system. There was 
intracranial bruit. The temporal arteries were enlarged and pulseless. The 
E.S.R. was 118 mm. the first hour. 

Arteriography February 22, 1952 (fig. Plate XXXII) showed incipient 
occlusion the right internal carotid artery, along with some other features 
suggestive ‘‘temporal This would accord with the clinical picture but 
the diagnosis was unfortunately never established. The patient died some ten days 
later and further examination whatever was allowed. 


Increased Intracranial Pressure 


The pathological diagnosis the first these cases was pinealoma, 
the second the diagnosis intracranial thrombophlebitis was made 
clinical grounds. Common both, addition the bruit, was the 
presence symptoms increased intracranial pressure childhood. 


Case 8.—D. S., aged 14, was admitted the National Hospital, Queen Square, 
under the care Dr. Meadows, November, 1948, 

had been intelligent, apparently healthy child until, four months 
previously when began increase the amount water which customarily 
took bed with him. Within two months was taking two quarts and was also 
drinking much during the day. His appetite then became poor; poor, fact, 
that the three weeks before admission took hardly any food all. During 
the four weeks before admission had diplopia looking the right. 

Examination revealed emaciated, dehydrated child. had early 
and the pupils were dilated with poor reaction light. Elevation 
the right eye was impaired abduction and there was diplopia looking 
upwards and the right. There were other abnormal signs the nervous 
system apart from loud intracranial bruit, inconstant its appearance but 
heard, when present, all over the skull and most marked the right temporal 
region. 

X-ray the skull revealed zone stippled calcification, roughly spherical 
and cm. diameter, the mid-line the pineal region. 

Arteriography simply revealed gross hydrocephalus. 

The patient died March 1949 and the brain, after fixation, there was found 
large rounded tumour mass the region the pineal (fig. with secondary 
pale metastases the hypothalamic region and floor the lateral ventricles. 

Both the tumour and invasive nodule metastatic tumour showed similar 
histological picture, the appearances being those pinealoma. 


Case 9.—L. P., aged was admitted Guy’s Hospital under the care Sir 
Charles Symonds March, 1952. She had been well until seven weeks previously 
when she had cold for which she was confined bed for fortnight. During 
the week following she had pain the right ear lasting few hours and this 
was later followed headache over the left eye. headache was throbbing 
character, lasted about half hour and occurred two three times day. 
all lasted about three days and was accompanied diplopia which persisted 
for the same period. Four weeks before admission the headache and diplopia 
had cleared but this time she was admitted hospital, previously 
arranged, for tonsillectomy. Here was incidental finding and she 
was referred Dr. McArdle who arranged for her admission. 

examination she was lively, healthy-looking girl. Visual acuity was 
6/5 each eye. She had bilateral more advanced the right than 
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the left. She had slight right-sided weakness but other abnormal signs 
apart from intracranial bruit, well heard over both eyes and both temporal 
regions, but better the right than the left. This was constantly present but 
varied intensity. 

X-ray the skull showed abnormality. The C.S.F. was under increased 
pressure and contained mg. protein per cent. but was otherwise normal. 
diagnosis cortical thrombophlebitis was made and she was treated repeated 
lumbar puncture. The C.S.F. pressure remained high, being frequently over 
300 mm. fluid, and had not returned normal the time her discharge 
May 10, was impairment visual acuity and the intracranial 
bruit persisted. She attended outpatient regular intervals for the rext 
eight months during which time she was well and free symptoms. The 
gradually subsided and November 1952 the fundi were normal 
apart from slight pallor the discs. The intracranial bruit was present each 
occasion, first best heard but latterly only heard over the right eye and 
right carotid compression. 


Cause Undetermined 


these two cases pathological lesion was found nor any 
symptoms the kind far considered but each certain observations 
were made which may provide explanation for the bruit. 


Case 10.—J. was admitted the age complaining intermittent 
throbbing pain the left temple, dizzy turns and nervousness about two 
months’ duration. examination there were abnormal physical signs apart 
from bruit heard over the left eyeball. This had been loud and persistent when 
was seen the Outpatient Department but hospital was intermittent. 
bruit was heard constantly however the left carotid artery high the neck 
but was not audible elsewhere the neck. 

Left internal carotid arteriography was unusual that injection this artery 
outlined with dye the middle and the anterior cerebral arteries both sides. 
abnormality the structure the situation those vessels was found. Right 
carotid arteriography was not performed. 

Case 11.—E. S., aged 26, was hit cricket ball the bridge the nose 
and light bleeding was present for two three minutes. Bleeding recurred and 
was admitted few days later Guy’s Hospital. the day following 
admission lost about epistaxis and two days later had another massive 


nose bleed. 

examination this time systolic bruit was heard Mr. Hamilton 
over the left orbit and the possibility traumatic carotid aneurysm was 
considered. Left carotid arteriogram was normal and the left anterior ethmoidal 
the moment tying the bruit disappeared. 


artery was tied. 


The Origin the Intracranial Bruit 


likely, cases traumatic carotico-cavernous fistula and 
those caused spontaneous rupture aneurysm the cavernous 
sinus, that the bruit the site the arterial rupture. This was the 
opinion arrived Hunter (1761) the case arteriovenous 
aneurysm the arm resulting from phlebotomy. observed that the 


sound heard when the ear was applied the swelling was ‘‘a 
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hissing noise there was blast air through small hole and 
interrupted answering precisely and constantly the stroke the 

would thus seem follow that bruit, when present, originates 
the arteriovenous communications angiomas and actually within 
the vascular neoplasms associations with which has occasionally 
been described. suggested, however, Case after one common 
carotid artery was tied, that increased blood flow the other carotid 
alone may cause bruit and also Case 10, where one internal carotid 
artery was, for some unknown reason, supplying both anterior and both 
middle cerebral increased blood flow the carotids can 
produce bruit shown case reported McGregor and Medalie 
(1952). This concerned 8-year-old boy who had always been noted 
tire easily and complain abdominal pain after strenuous exertion. 
clinical examination alone diagnosis coarctation the aorta 
could made. addition, ‘‘on auscultation over the whole skull 
fairly loud rumbling continuous murmur, typical arteriovenous 
aneurysm, was present point maximal intensity could 
This was thought possibly due arteriovenous aneurysm 
but was not possible was considered more 
likely that the murmur developed the greatly dilated channels caused 
the increased flow the carotid vessels. Angiocardiography 
showed two dilated and tortuous carotid vessels arising from other- 
wise normal aortic arch which ended suddenly the commencement 
the descending aorta. The subclavian arteries did not appear fill. The 
patient died several weeks later and post-mortem examination the 
cerebral vessels showed gross dilatation and atherosclerosis but there 
was arteriovenous aneurysm. 

Thus with increased blood flow resulting increase the calibre 
the artery, there presumably relative stenosis, some cases, 
the point where the artery enters the intracranial cavity. possible 
therefore that when bruit heard association with angioma 
other vascular tumour, originates just beyond the point where the 
appropriate artery, carrying increased blood supply, undergoes 
relative stenosis. This would perhaps explain why some bruits are best 
heard and sometimes only heard over the eyeball, regardless the 
precise situation the angioma provided that they are supplied 
internal carotid artery. would also explain why bruit not 
constant feature even the largest angiomas. 

This conception would course apply equally the vertebral 
artery and indeed some posteriorly placed angiomas, deriving most 
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their blood from vertebral arteries, the bruit has been best heard 
over the mastoid process. This was the patient whose angioma 
caused symptoms migrainous nature. was also the patient 
with the supposed tumour the glomus jugulare although this case 
the tumour was not fact demonstrated vertebral arteriography. 
possible course this case, happens some cases 
angioma, that the bruit arises least received contribution 
from enlarged vessels the scalp. 

this connexion reference may made here patient recently 
under the care Sir Charles Symonds. She was and had complained 
some six weeks pain the left occipital region. the last 
few weeks before coming under observation the pain had spread 
involve the left mastoid region where she could now feel unusual 
pulsation. Even before the onset the pain she had been aware, for 
week two, pulsation her left ear, quiet surroundings. 

examination enlarged scalp vessels could palpated over the 
left mastoid and occipital regions and auscultation over the left 
mastoid process bruit could heard which was indistinguishable 
from intracranial bruit. was also shown abolished com- 
pression the neck. 

Investigation arteriography, carotid and vertebral, and air 
encephalography showed abnormality which might account for the 
bruit and only then was discovered that the bruit was, fact, extra- 
cranial and could abolished with certainty compressing artery 
which coursed upwards over the tip the left mastoid process. 

relative stenosis the carotid arteries, their anatomical structure 
remaining normal, the probable explanation the bruit Cases 
and the arteries being compressed against the floor the skull 
result the increased intracranial pressure, and the same effect may 
perhaps result from direct compression atumour. Pressure upon the 
arteries was the mechanism suggested Fisher (1838) and would 
likewise explain the presence bruit Meyer’s case previously 
cited, similar Case which Cushing and Bailey doubted, 
would now seem unnecessarily, the histological diagnosis glioma and 
insisted that the tumour must have been more inherently vascular. 

Case the bruit disappeared some ten days before arteriography 
revealed almost complete occlusion the right internal carotid artery 
and the bruit must surely have been caused partial stenosis the 
artery. 

remains account for the bruit the two cases aneurysm. 
Richardson and Kofman (1951) have recently drawn attention the 
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presence cranial bruit with intracranial saccular aneurysms and 
although unable four their eight cases exclude carotico- 
cavernous communication, felt that the remaining four the bruit 
was certainly caused some other mechanism. They presumed that 
the aneurysmal dilatation alone was adequate set audible vibration 
and suggested that the contiguity the internal carotid arteries bony 
structures makes such carotid aneurysms more likely propagate 
audible murmurs. This falls into line with what seems the generally 
accepted view that the bruit depends the whirlpool effect the 
aneurysm. case aneurysm, recently under the care Mr. Murray 
Falconer, suggests that this not necessarily so. The details the 
case are not relevant but arteriography showed the patient have 
large aneurysm the right internal carotid artery. This illustrated 
fig. which shows the dye passing jet into the aneurysmal sac. 
Only when the sac full does the dye pass into the anterior and middle 
cerebral arteries. This must surely represent whirlpool and must illus- 
trate the very circumstances which one might expect bruit 
present. Yet none was heard. 

the four aneurysms reported Richardson and Kofman 
which they were able exclude carotico-cavernous communication, 
two are known have bled before the bruit was heard. This was 
Cases and this series and suggested that plays 
important and perhaps decisive part the production those bruits 
associated with traumatic and small saccular aneurysms. 

Traumatic aneurysm the kind which developed Case not 
common lesion. few examples are however record and accounts 
two cases Cairns (1942) are especially pertinent. the first case 
the patient had sustained severe head injury and had developed 
epistaxis. After saying that the severity and character the epistaxis 
left little doubt that the bleeding was coming from one internal carotid 
artery but there was definite evidence which artery was in- 
volved, Cairns continues: ‘‘The balance evidence, was felt, was 
favour the view that the bleeding came from the right side but 
this stage repeated auscultation had failed reveal any murmur 
over the temples orbits (and the patient was not aware any 
murmur). There was never any time any protrusion either eyeball. 
However January 11, the day after the second severe epistaxis, soft 
murmur was heard all over the head and this was stopped com- 
pression the right common carotid and was not affected com- 
pression the 

The second patient was involved motor cycle accident and twelve 
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weeks later had copious bleeding from the nose. During the next 
three months had four further nose bleeds and six months after the 
accident severe 1}-2 pints. ‘‘Auscultation this 
Cairns writes ‘‘revealed sharp high-pitched systolic murmur over the 
front the head and face and this was stopped compression the 
right common carotid artery and intensified compression the 

Both these patients had traumatic aneurysm the internal carotid 
artery into the spenoidal air sinus but seems that was 
that some way led the production bruit. 

clear from reference Case that alone, from 
branch the internal carotid artery and the absence any aneurysm, 
can produce bruit which this instance ceased soon the 
hage was brought under control. But although the bruit occasionally 
observed cases subarachnoid usually transient, 
there doubt that sometimes persists after the patient’s recovery 
from the bleed. Thus cases where the aneurysm small and there 
question rupture into the cavernous sinus, changes around the 
carotid artery result may create conditions which 
produce bruit. 

attempt bring these observations into line, suggested 
that where there vascular malformation increased vascularity the 
bruit does not originate the arteriovenous communications but that 
the carotid artery, result the increased blood flow, enlarges and 
may constricted enters the skull. That this constriction not 
inevitable possible explanation the absence bruit from some 
very large angiomas which arteriovenous communications appear 
abundant usually the case. some posteriorly placed 
angiomas the bruit often and sometimes best heard over the mastoid 
process, suggesting similar mechanism relation the vertebral 
artery. 

also suggested that the bruit association with saccular 
traumatic aneurysms, which often transient, usually associated 
with which the present writer found once the 
case angioma, silent both before and after recovery from the bleed. 
This might depend unusually narrow canal for entry the 
internal carotid artery into the skull and would perhaps explain the 
development contralateral bruit after ligature, the neck, the 
common carotid artery the internal branch which aneurysm had 
ruptured. This sequence illustrated Case and has been observed 
again since then, the initial bruit being transient and having already 
disappeared within month the hemorrhage. 
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The Diagnostic Significance Intracranial Bruit 

obvious that bruit itself means nothing. unusual 
finding but does not necessarily indicate the presence pathological 
lesion. the other hand the finding bruit can be, certain 
circumstances, great diagnostic help. 

With the history trauma, pulsating exophthalmos and evidence 
damage nearby structures, the finding bruit hardly necessary 
before advancing the diagnosis carotico-cavernous fistula. Such 
communication can however develop the absence trauma, when 
carotid aneurysm ruptures spontaneously into the cavernous sinus, and 
reporting series such cases Meadows (1949b) has written that the 
cephalic bruit the one constant sign. This usually maximal over 
the eye although sometimes heard all over the skull. 

cases focal epilepsy and migraine, whether with without 
abnormal physical signs, auscultation the head will occasionally 
provide clue the pathological cause. When bruit heard the 
diagnosis angioma will almost always correct but must 
remembered that tumour such meningioma glioma, vascular 
nature, may sometimes cause bruit. 

The presence bruit may likewise important clue the 
diagnosis tumour the glomus jugulare that auscultation the 
head necessary any case which this possibility exists, for 
example when there lesion the lower cranial nerves for which 
other cause has been found. 

Exceptionally, too, Bartholow (1872) pointed out, large carotid 
aneurysm, palsies the middle cranial nerves but without any 
evidence having ruptured, may associated with bruit. 

Subarachnoid results generally from the rupture either 
aneurysm angioma. Richardson and Kofman (1951) 
have written that previous experience they have occasionally heard 
bruits cases with subarachnoid and had been inclined 
the diagnosis arterial angioma rather than aneurysm. Their series 
saccular aneurysms, which reference has already been made, 
caused them modify this view and incline more frequently the 
diagnosis aneurysm. The present writer (1953) adduced other evidence 
leading the same conclusion that, cases angioma presenting 
with bruit was rare finding, occurring only per 
cent such cases. When the subarachnoid not the 
initial manifestation, diagnosis would course rest other symptoms 
and signs, when present, addition the bruit, e.g. past history 
epilepsy migraine which would certainly suggest diagnosis 
angioma. associated third upper cranial nerve palsy would 


> 
XUM 


366 IAN MACKENZIE 


naturally incline one diagnosis aneurysm. has been shown 
that from branch the internal carotid artery may alone 
cause intracranial bruit which was however abolished soon the 
was brought under control. this connexion 
interest mention that McArdle (1954) has observed patient whom 
the presence intracranial bruit appeared depend only 
moderately severe degree anemia. There seemed McArdle 
possibility intracranial lesion and the bruit vanished when the 
responded treatment. 

the same time must remembered that bruit may mean 
nothing relevant the pathological diagnosis. the case the 
patients aged and the bruit was caused mechanism which does 
not seem depend increased blood flow but rather the com- 
pression normal vessels the base the brain. This mechanism 
does not appear operate later ages and such possibility may 
presumably excluded from diagnosis adults. This does not 
course mean that children the mechanism necessarily this 
nature, bruit occurring other circumstances, for example, with 
angioma aneurysm, proportion the frequency with which these 
lesions become manifest childhood. 

would seem that occasionally bruit may taken indicate 
certain degree carotid occlusion and might thus suggest the possibility 
arteritis. 

Lastly, bruit may turn out have diagnostic significance and 
does not warrant investigation its own account. Particularly this 
children whom its incidence high. 

Whatever the mechanism, commending auscultation the skull 
any patient who seems suffering from intracranial abnor- 
mality disease, hoped that two conclusions have been fairly 
reached regarding the intracranial bruit. 

The first can stated words used William Hunter nearly 
200 years ago. sign ‘‘about wrote, relation the 
bruit and other features his second case arteriovenous aneurysm 
person town may easily procure the testimony his own 


The second can re-stated the words Whitney who the 


several cases which reported 1843 found striking 
render valuable and independent physical 


SUMMARY 
Earlier observations the significance the intracranial bruit are 
reviewed. 
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The cases eleven patients whom intracranial bruit was heard 
are briefly reported. The pathological conditions with which the bruit 
was associated were cerebral angioma, meningioma, carotid aneurysms 
(congenital and traumatic), tumour the glomus jugulare, incipient 
carotid occlusion and pinealoma and cerebral thrombophlebitis (both 
children). presence bruit two other circumstances 
described. 


The possible mechanisms which intracranial bruit may 
produced and its diagnostic significance are discussed. 


have thank Sir Charles Symonds, Dr. Meadows, Dr. 
Christopher Hardwick, Mr. Reading and Mr. Murray Falconer 
for their kind permission quote from the records patients under 
their care. thanks are also due Dr. Blackwood for the patho- 
logical photograph and Dr. Hoare for the arteriograms, the 
photographs which were made the Department Medical 
tration, Guy’s Hospital. 
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LEGENDS PLATES 


PLATE XXXII 


1.—Right common carotid arteriogram Case There constriction 
the internal carotid artery maximal the point origin the ophthalmic 
artery. The superficial temporal and occipital arteries are abnormal, showing 
areas narrowing and dilatation. These appearances are thought con- 
sistent with the diagnosis temporal arteritis. 


Fic. 2.—Sagittal section the brain Case This shows rounded 
tumour mass the posterior end the third ventricle, between the splenium 
the corpus callosum above and the quadrigeminal plate below. this 
was shown pinealoma. 


PLATE XXXIII 


Fic. and and anteroposterior common carotid arteriograms, 
taken early stage. Contrast starting fill large aneurysm jet 
impinging its wall and spreading around the circumference. This taken 
indicate turbulence. 


Fic. 3c.—Lateral arteriogram, taken later stage. Contrast mixed evenly 
with blood the’sac and only now there filling cerebral vessels. 
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illustrate article lan Mackenzie. 
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illustrate article lan Mackenzie. 
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THE NOSOLOGICAL UNITY ACUTE 
LEUCOENCEPHALITIS AND ACUTE DISSEMINATED 
ENCEPHALOMYELITIS 


DOROTHY RUSSELL 
(From the Bernhard Baron Institute Pathology, the London E.1) 


THE purpose this communication demonstrate connecting 
links between the two conditions named the title, and argue that 
they are variations one pathological process. 

Acute hemorrhagic leucoencephalitis was first described Weston 
Hurst (1941; cases) followed Henson and Russell (1942; case). 
Crawford (1953), reporting new cases, reviewed the literature including 
altogether cases. Those Wolf and Cowen (1946), and -Fowler 
and French (1949) were, however, omitted. Though the condition thus 
appears rare likely that the published records underestimate 
its frequency. 

Occurring usually young adults, the neurological disturbance 
acute hemorrhagic leucoencephalitis may without prodromal illness, 
but usually heralded upper respiratory infection influenza- 
like symptoms. Fowler and French’s interesting case there was 
atypical pneumonia, undoubtedly due virus though the latter evaded 
identification. Then, after interval varying from two about fifteen 
days, during which the patient may appear recover, there rapid 
evolution hemi- quadriplegia accompanied eventually coma. 
Death follows within week after the onset this neurological dis- 
turbance. The C.S.F. protein and cell-count are moderately increased 
but may little altered, the case Henson and Russell. Pyrexia 
and leucocystosis are characteristic, and albuminuria has been recorded. 

The appearances usually found the brain are illustrated fig. 
Plate XXXIV. The case from which this specimen was obtained will 
briefly described. 

Case 1.—G. A., female, aged 56. She was admitted hospital coma three 
days before death. Apart from story headaches and insomnia during the 
preceding two months there had been definite illness. the day before 


admission she had fallen asleep during the afternoon and, p.m., she 
and had been incontinent. the following morning she was awake 
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but unable move her limbs; the right side her mouth drooped and her speech 
was affected. Later the morning she was unable speak and did not recognize 
her husband. the afternoon she was coma. examination her head and 
eyes were deviated the left. The pupils were equal, regular, moderately dilated 
and responded light. unequal quadriplegia was present, her left arm being 
more spastic than her right, but this was reversed the legs. Temperature 
100° Lumbar puncture yielded clear fluid pressure 140mm. water, 
containing mg. protein and white cells per c.mm. Urine: trace 


albumin. 
Without regaining consciousness she developed bronchopneumonia, which 


death was attributable. 


PATHOLOGICAL EXAMINATION 


Coronal sections the brain, after fixation, showed the characteristic punctate 
unevenly scattered through the white matter, with maximal 
concentration the posterior frontal and anterior parietal regions (fig. 1). The 
white matter addition was swollen, and greyish places. Lesions 
were not found more caudal levels. 

Microscopically the appearances are precisely similar those already described 
earlier report with Henson (q.v.) and need only brief recapitulation. 
addition the perivascular hemorrhages there are and 
foci. the latter demyelination associated with the aggregation 
microglia (fig. 2), but further cellular infiltration present. The lesions 
this case are restricted the cerebral white matter. 


The next case described one clinical picture 
typical acute leucoencephalitis, but histologically 
characterized the overwhelming predominance non-hamorrhagic 
perivascular lesions with the same distribution Case 


Case 2.—H. W., male, aged 47. Nine days before death (March 22) was 
ill home with slight fever, malaise and bronchial catarrh, but two days later 
was well enough out. March was again ill and complained 
numbness his right arm and leg; the evening his left arm was paralysed. 
His doctor found that was mentally irritable and there was slight left 
Lumbar puncture yielded fluid containing mg. protein per cent 
and cells. March his temperature was 99° but otherwise there was 
little change. admission hospital (March 28) appeared very ill, sweating 
freely, and mentally sluggish though conscious and orientated. His cranial nerves 
were normal. Involuntary movements his right arm were associated with 
spasticity both right upper and lower limbs. the evening spastic quadriplegia 
was found, this being greater the left side. Left lower facial weakness, 
diminished left corneal reflex and neck-stiffness were also noted. Consciousness 
was then clouded and did not respond his name. 

Laboratory investigations.—Blood: 102 per cent; W.B.C. 22,500 (81 per 
cent neutrophil leucocytes); E.S.R. (Westergren) mm. one hour. 


Operation (March 28).—Bilateral burr-holes were made and the ventricles 
tapped. Clear fluid was obtained both sides, containing mg. protein per cent. 
His general condition remained unchanged. March his temperature 
was 103° F., and remained coma until his death March (five days from 


hemiparesis. 


the onset neurological disturbance). 
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PATHOLOGICAL EXAMINATION 


Necropsy.—This was performed elsewhere, order the coroner, but the 
brain was received after fixation. This appeared uniformly congested and swollen. 
section the white matter was cedematous, particularly the right postero- 
frontal region, but hemorrhages were noted apart from the operative punctures. 

Microscopically the subcortical and central white matter the posterior 
and anterior parietal regions and perivascular foci 
demyelination are profuse. These often form long sleeves about the venules, 
and contain reacting microglial phagocytes but other cellular infiltration. 
Similar foci occupy the corona radiata each side but the mid-brain, upper 
medulla oblongata and cerebellum (including the dentate nucleus) 
abnormality. Hzmorrhagic perivascular foci are scanty, but few were found 
beneath the cerebral cortex and, small group the left corona radiata, there 
fibrinoid necrosis the walls vessels with the extravasation fibrin into 
the adjacent neural tissues (fig. 3). These areas also contain laked red corpuscles. 


the third case described the clinical picture suggests 
ascending The lesions, which again are mixed character, 
are predominantly and are scanty the cerebrum. 
The prodromal illness was influenza-like character. 


Case 3.—L. M., female, aged 39. Two weeks before admission hospital she 
developed influenza-like cold and, five days later, had sudden onset frontal 
headache with vomiting that lasted for about hour. Six days before admission 
she was unable for day pass urine, but recovered the following day. Two 
days before admission her legs felt weak and numb and there was uncontrollable 
constant dribbling urine. the following day she was unable walk and 
had difficulty with her speech. 

examination she was alert and afebrile, but looked ill. Dysarthria was 
pronounced. There was diplopia looking the left; slight left ptosis with 
inconstant nystagmus the left. The other cranial nerves were normal. There 
was slight neck-rigidity. the upper limbs there was considerable weakness 
below There was postural loss sensation the fingers. The abdominal 
reflexes were absent. Flaccid paralysis with complete sensory loss affected both 
lower limbs. Deep reflexes both upper and lower limbs were sluggish and 
the plantar reflexes were absent. 

Laboratory investigations.—Urine normal. puncture yielded 
under pressure 230 mm. with quick rise and fall; the fluid was yellowish with 
cobweb clot and contained 180 mg. protein per cent and 394 cells per c.mm., 
predominantly lymphocytes but with moderate number leucocytes. Culture 
sterile. Blood: per cent, W.B.C. 17,350 (neutrophils per cent); 
negative. 


Penicillin was given intramuscularly and intrathecally. The paralysis, how- 
ever, increased severity and, the evening the second day hospital, 
difficulty breathing required her removal respirator. She gradually became 
unconscious and died, after copious vomit, the evening the third day. 


PATHOLOGICAL EXAMINATION 
Summary necropsy.—Respiratory failure. Acute disseminated encephalo- 
myelitis with maximal incidence spinal cord. 
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Central nervous system: the meninges appeared normal. The brain was con- 
gested and The substance the spinal cord was uniformly soft and 
swollen and contained greyish, ill-defined foci throughout much the white 
matter; one more petechial hemorrhages were seen the white matter most 
levels cut after fixation. 

The spleen was moderately enlarged (weight 241 grammes) and section 
appeared inflamed. focal acid digestion and emphysema were micro- 
scopically confirmed the lungs. Parenchymatous degeneration affected the 
myocardium, liver and kidneys. 

Microscopic examination.—Brain: Very few perivascular lesions were found 
the cerebelum hemispheres. the subcortical white matter the right Rolandic 
region there single focus demyelination (fig. 4). None was found 
the left frontal white matter. similar focus occupies the margins the 
left globus pallidus and internal capsule. But the mid-brain, and caudal 
this with the exclusion the cerebellum, perivascular lesions are profuse and, 
the white matter the spinal cord, are often confluent. 

the mid-brain the right crus and substantia nigra are severely involved; 
most the foci are anemic areas demyelination but few are hemorrhagic. 
The left crus but slightly affected. central area, ventral the third 
nuclei, there cluster foci which the extravasation fibrin into the zones 
demyelination conspicuous additional feature (fig. the pons numerous 
foci lie the transverse fibres and nuclei the basal part, and laterally the 
middle commissures, with relative sparing the tegmental part. Again some 
areas are hemorrhagic. Some the perforating vessels are occluded recent 
thrombus. the upper medulla oblongata the foci are more evenly scattered, 
but most numerous the tegmental part; few are hemorrhagic and, others, 
there extravasation fibrin from the vessel-walls. 

all segments the spinal cord examined the white matter all columns 
severely affected (fig. 6), with particular emphasis upon the cervical and lumbo- 
sacral regions. Scattered hemorrhages are mixed with the more abundant 
anzmic foci demyelination. The latter are heavily infiltrated with mononuclear 
phagocytes, and these also occupy considerable areas the anterior horns. Many 
neurones the latter are stages chromatolysis, but this uneven and good 
number are well preserved. Cuffing the perforating vessels with small lympho- 
cytes and fewer large mononuclear cells, plasma cells and occasional eosinophil 
leucocytes conspicuous feature throughout the cord (fig. similar, but 
rather less pronounced, infiltration also present many the foci the brain- 
stem, and higher levels. 

Again, the spinal cord, there considerable infiltration the pia with 
similar mixture cells. This greatest the lumbo-sacral region and 
diminishes only slight over the upper cervical segments and medulla 
oblongata, and absent over the cerebellum and cerebrum. 

lumbar posterior root ganglion arteriole partly occluded with fibrin; 
its walls have undergone fibrinoid necrosis, and surrounded zone 
neutrophil leucocytes and large mononuclear cells together with slight 
(fig. 8). similarly altered vessels were found the lungs, liver, myocardium, 
bone-marrow, pancreas, spleen and pituitary (the other tissues available). 

The pulp the spleen contains considerable excess plasma cells and 
plasmablasts (fig. 9). 


this case, therefore, have example acute disseminated 
encephalomyelitis which the spinal cord and brain-stem were severely 
affected but the cerebrum relatively spared. Two similar cases were 
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recorded Greenfield (1930) sequel and referred 
parallel instances which sudden paraplegia had followed small- 
pox, vaccination, measles and ‘‘other febrile found 
petechiz the cord Case but not the extravasation fibrin 
the present case otherwise the resemblance close. 

The identification the present case arteriolar lesion poly- 
arteritis-nodosa type, and the presence excess plasma cells and 
plasmablasts the spleen interest from the ztiological standpoint, 
and will discussed later. 


The thesis that acute leucoencephalitis and acute dis- 
seminated encephalomyelitis are kindred states, differing principally 
the violence the insult the central nervous system, not new: 
has been suggested ever since the variety was first recog- 
nized (Hurst, 1941). The present cases have been selected for presenta- 
tion because they demonstrate connecting links which cement this point 
view. Thus Case classical example leuco- 
encephalitis, both the clinical evolution the disease and the 
nature and distribution the lesions. Case the clinical history 
and the distribution the lesions are absolutely characteristic the 
same condition, but there notable paucity 
foci. Nevertheless some are present; also foci which extravasations 
fibrin outside the vessel walls are found (fig. 3). Case can 
regarded example acute disseminated encephalomyelitis, where 
the maximal incidence damage the spinal cord and brain-stem. 
Here too were visible both the naked-eye and micro- 
scopically, though vastly outnumbered the foci. 

have previously been noted acute disseminated 
encephalomyelitis, for instance the post-vaccinal form (Turnbull and 
1926) though they have received little comment. However 
Brain al. (1929) distinguished and 
varieties acute meningo-encephalomyelitis and pointed out that both 
hamorrhagic and encephalomyelitis the acute 
demyelinating type can arise similar clinical circumstances. 

The integration implied this, and the claim that acute 
hagic leucoencephalitis and acute disseminated encephalomyelitis are 
nosologically united, some importance any consideration the 
ztiology these conditions. unnecessary here re-examine the 
extensive literature that has piled connexion with the experimental 
demyelinating diseases, produced variety animals the 
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repeated inoculation heterologous and homologous emulsions brain 
tissue. will suffice say that the lesions produced such circum- 
stances have borne sufficient similarity those the human diseases 
now under discussion warrant the view that the latter are essentially 
allergic disorders. The evidence both for and against this, and indeed 
the whole background experimental work has been admirably 
reviewed Wolf (1952), who personally adopts attitude reserve 
towards this theory. (1953) regards acute leuco- 
encephalitis allergic, but does not far regard 
acute disseminated encephalomyelitis man, where states that 
the cause the other hand many appear satisfied 
that the immunological disturbances implied the term allergy are 
responsible for both forms disease man, though few are 
enthusiastic extend this concept cover all varieties the demy- 
elinating diseases. 

From the limited viewpoint gained the study the human 
diseases alone, seems that there considerable support for the 
view that both acute leucoencephalitis and acute dis- 
seminated encephalomyelitis are explainable the basis allergy 
Quite apart from the older arguments deduced from study the 
occasional untoward results following anti-rabies inoculations, and 
those attributable such therapeutic agents the arsphenamides, 
sulphonamides, streptomycin and para-amino-salicylic acid (Cavanagh, 
1953), there evidence the spleen these subjects immuno- 
logical response. will recalled that Case this organ contained 
excess plasma cells and plasmablasts (fig. Case there was 
also excess these cells, though less marked (in Case the spleen 
was not available). his series cases post-vaccinal encephalo- 
myelitis Turnbull described inflammation the spleen constant 
feature. Though attributed this bronchopneumonia, the appear- 
ances these specimens closely similar that found Case where 
demonstrable causal process was progress the body apart from 
the central nervous system. these spleens post- 
vaccinal encephalitis reveals all excess plasma cells and plasma- 
blasts (described Turnbull basophil though his 
Case minimal. 1926 the part played the plasma cell 
immune reactions was not appreciated, but recent work leaves this 
little doubt (see Marshall and White, 1950). Moreover the significance 
this reaction experimental allergic encephalitis has been emphasized 
Campbell and Good guinea-pigs, which such 
encephalitis had been induced, the spleen was swollen and extreme 
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degrees plasmacytosis were demonstrated. The correspondence 
this respect between the experimental disease and diseases this class 
man therefore close and may prove fundamental significance. 


Finally the demonstration, Case arteriolar lesion poly- 
arteritis-nodosa type particular interest pointer the same 
direction. Polyarteritis nodosa now generally accepted mani- 
supporting evidence similar kind was elicited from examination 


other tissues, either this other cases. 


SUMMARY 


Three cases have been selected and described illustration the 
thesis that acute leucoencephalitis and acute disseminated 
encephalomyelitis represent variants one pathological process. The 
histological evidence supporting this view has been examined. 


further argued that allergy forms the basis the reaction 
the central nervous system, and that the excess plasma cells and 
plasmablasts the spleen provides evidence reaction antigenic 
stimulus. Furthermore vascular lesion polyarteritis nodosa type 


was identified one case. 
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LEGENDS PLATES 
PLATE XXXIV 


(Case 1). Coronal section through parietal lobes showing 
and cedema white matter. 


Fic. (Case 1).—Perivascular area demyelination occupied reacting 
microglial cells. Silver carbonate (Penfield) 288. 


(Case 2).—Vessel corona radiata. Note partial fibrinoid necrosis its 
wall and extravascular fibrin (black). Phosphotungstic-acid hematoxylin. 280. 


PLATE XXXV 
(Case 3).—Subcortical area perivascular demyelination. Phosphoto- 
tungstic-acid hematoxylin. 66. 
Fic. (Case 3).—Centre perivascular demyelination with extra- 
vascular fibrin. Phosphotungstic-acid hematoxylin. 116. 
Fic. (Case 3).—Thoracic cord show demyelination (8th segment). Loyez’ 


PLATE XXXVI 
Fic. (Case 3).—Third thoracic segment show cuffing cellular exudate 
vessels area demyelination. and van Gieson. 102. 
Fic. (Case posterior root ganglion with arteriole showing 
changes polyarteritis nodosa (see text). and eosin. 
(Case 3).—Spleen show excess plasma cells and plasmablasts 
pulp Unna Papenheim. 495. 
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ACUTE NECROTIC MYELOPATHY 


HOFFMAN 
(From the Bath Group Hospitals) 


INTRODUCTION 


this country acute necrotic myelopathy has attracted little attention 
since 1939 when Greenfield and Turner reported case. Elsewhere, 
however, the condition well recognized, and both American and 
Continental authors have described the syndrome, which consists 
rapid softening necrosis large portion the spinal cord, the 
causation which such well-known factors vascular occlusion, 
tubercle syphilis play part. The usual clinical course 
striking one. Over period several days, flaccid paralysis and 
complete sensory loss ascend from the lower extremities the thoracic 
region higher. There loss sphincter control. the process 
reaches the bulbar centres death will take place the acute stage; 
alternatively arrest may occur lower level, but almost invariably 
the patient succumbs later date the effects bedsores urinary 
infection. During the period survival recovery function takes 
place the cord below the upper level the lesion; the picture 
complete sensory loss and flaccid paralysis, with absent tendon reflexes 
and plantar responses, being sharp contrast that the later stages 
transverse myelitis. Changes the cerebrospinal fluid are inconstant 
even different stages the same case. may normal, show 
very high protein content with few cells. occasion the cell count 
may reach several hundreds even thousands per c.mm. Xantho- 
chromia not unusual. The essential pathological feature common 
all cases widespread necrosis the cord involving white more than 
grey matter. Other findings, however, vary from case case. For 
example, certain cases marked hyperplasia vessel walls, narrowing 
iumen, and occasional thrombosis occurs; others vascular 
changes can detected. Similarly, evidence inflammation cord 
meninges may present few cases, and virtually absent 
others. This paper presents three cases acute necrotic myelopathy 
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with post-mortem findings, and two further cases which the patients 
survived disease clinically indistinguishable from this condition. 
the light the clinical and pathological findings, the problems 
and pathogenesis are discussed, with special reference the 
vessel changes, and the relation the condition infection. 


CASE REPORTS 

Past was paralysis the right leg was noticed. the 
age (in 1926) was seen surgeon because right pes 
cavus. right Steindler operation was carried out and the tendon extensor 
hallucis was transplanted into that tibialis anticus. 1940, the age 24, 
right subastragaloid arthrodesis was carried out and in. resected from the 
left 

Family history.—His sister was also treated for pes cavus. 


Present August 26, 1950, found that his right parotid gland 
was painful and swollen, and the following night the left parotid was also 
involved. September the legs, especially the left, were weak and numb. 
was admitted the Bath Isolation Hospital September and was seen 
the author September His temperature was F., pulse 80, and 
respirations per minute. Retention urine was present, and there was slight 
neck rigidity. Sensory loss all modalities was present below the level T.8 
segments, except that pressure was felt slightly the thigh. There 
was complete flaccid paralysis the legs. Knee and ankle jerks were absent 
(right ankle arthrodesed). The right plantar response was absent, the left flexor, 
the abdominal reflexes were absent, and the cremasteric reflexes present. Penicillin, 
200,000 units, was given 8-hourly. September the cerebrospinal fluid showed 
pressure 100 mm. water and spinal block. contained red cells 320 
per c.mm., white cells per c.mm. (96 per cent lymphocytes), protein mg. 
per cent, sugar mg. per cent, chlorides 720 mg. per cent. self-retaining 
catheter was inserted September September 10, the parotid swelling had 
subsided penicillin was discontinued, but was now given aureomycin, 500 mg. 
six-hourly, and streptomycin gramme daily. September the patient was 
transferred St. Martin’s Hospital, Bath. The neurological signs were 
unchanged, except that both plantar responses were absent. September 
the cerebrospinal fluid was light yellow with small fibrinous clot. contained 
red cells 274 per c.mm. (traumatic), white cells per c.mm. (lymphocytes 
per cent), protein 120 mg. per cent, sugar mg. per cent, chlorides 750 mg. per 
cent. September 30, sensory loss had risen the level T.5. The Bragg- 
Paul respirator was used for hour morning and evening. October the 
sensory level was unchanged, and wasting interossei and thenar muscles 
the right hand was noted. Thereafter the neurological signs remained unchanged 
automatic bladder was eventually established. very large bedsore developed 
and the patient finally succumbed resistant septicemia June 

large bedsore penetrated the soft tissues the buttocks far 
the sacrum. There was acute cystitis. The arteries, especially the coronaries, 
showed much more sclerosis than would expected man this age. Apart 
from the spinal cord lesions other abnormalities were noted. The spinal cord 
was softened throughout its length and shrunken the mid-thoracic region. The 
meninges appeared normal and thromboses vascular changes were seen 
gross examination any the superficial vessels. sections were prepared 
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and sent Professor Hewer the Department Pathology, Bristol 
University, who reported follows: Histological sections from the medulla, 
lower cervical, mid-thoracic and lumbar regions were examined. the medulla 
there was complete demyelination the fasciculi graciles but the fasciculi cuneati 
were spared. There was also demyelination the spinothalamic 
cerebellar tracts. the lower cervical region there was similar demyelination 
and shrinkage the affected tracts. The grey matter this level was intact 
and there were changes any the blood vessels the meninges. the 
mid-thoracic region the cord was extremely shrunken, the histological section 
measuring only mm.; allowing for shrinkage processing this can hardly 
have been more than mm. Histologically this section showed softening 
the whole the cord. There was small central area complete acellular 
necrosis and the peripheral parts showed softening with the usual phagocytic cells. 
The arteries and veins the surface the cord this section were not throm- 
bosed sclerotic. the lumbar region the softening involved the whole the 
cord and compound granular cells were numerous. again the vessels were 
not thrombosed sclerotic. 

The conclusion was that there was myelomalacia involving the 


lower part the cord high the upper thoracic region. was 
still some necrotic cord tissue unabsorbed the centre the mid- 
thoracic region. There was indication the cause the condition 
there were certainly structural vascular changes account for it, but 
would seem have been much more probable mechanism 


than inflammation. 

Case 2.—J. T., female, aged 15. This patient was admitted the Bristol 
Royal Infirmary under the care Dr. Cates February 12, 1951. The author, 
who did not see her clinically, indebted Dr. Cates for his permission 
publish the case. Three weeks before admission, the patient had suffered from 
illness diagnosed influenza, which the temperature rose 103° F., and 
there was general malaise, headache, sore throat and possibly some neck rigidity. 
She made complete recovery, but about February she noticed burning 
sensation the right leg, followed feeling pins and needles. Two days 
later she complained similar the left leg, followed increasing 
weakness. Pain developed the lower thoracic and lumbar region, and during 
the ensuing six days paralysis the legs increased, becoming complete, with 
retention urine, two days before her admission hospital. was stated that 
her bowels had not been open for ten days, since the onset her neurological 
symptoms. She gave previous history measles and whooping cough, but had 
had other relevant illness. 

admission, her general condition appeared good, tongue clean and moist, 
temperature 100° abnormality was found the heart, lungs abdomen. 
Blood pressure 120/70. the nervous system the optic discs were normal and 
abnormality was found the cranial nerves upper limbs. There was loss 
all forms sensation below the level T.8 segment and immediately above this 
there was narrow band hyperesthesia. There was flaccid paralysis both 
legs, with absent knee and ankle jerks. The plantar responses were extensor. 
Lumbar puncture showed evidence spinal block. The cerebrospinal fluid 
was pressure 120mm. water, and contained white cells per c.mm., 
which per cent were polymorphonuclear, 160 red cells per protein 
mg. per cent and glucose mg. per cent. acid-fast bacilli were seen 
the deposit and the culture was sterile. Blood count, hemoglobin 102 per cent, 
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white cells, 10,000 per c.mm., polymorphonuclear cells per cent, lymphocytes 
per cent, monocytes per cent, eosinophils per cent. February she 
was given aureomycin 125 mg. six-hourly, and chloramphenicol 500 mg. feur- 
hourly. the following day single dose penicillin, 250,000 units was given, 
followed 100,000 units four-hourly. 

February the sensory level had risen T.7. There was severe pain 
both arms and the back the neck. Next day the sensory level was 
T.3, there was some weakness the right arm and intercostal muscles. 
February the temperature rose 103° There was severe pain and hyper- 
zsthesia both arms and pain the upper part the chest. The intercostal 
muscles were hardly contracting all. The antibiotics and artificial respiration 
cabinet respirator were and the child gradually deteriorated, dying 
February 17, about fifteen days after the onset the neurological illness. 

pathological examination was carried out Professor 
Hewer, who gave the following report: 

The body was that well-nourished, well-developed girl with some cyanosis 
but other external change. The heart (255 grammes) had some dilatation 
the right ventricle with hypertrophy. The aorta, cavz, arteries and 
veins showed change. The lungs were actually emphysematous result 
apparently the action the respirator. was pneumonia. There was 
acute venous congestion the liver, spleen and kidneys result right heart 
failure. There was gross change the peripheral nerves. The skull and 
meninges were entirely normal. The brain showed change externally 
gross section. Removal the spinal showed that the dura mater was 
entirely healthy. opening the dura mater posteriorly the whole the cord 
appeared swollen and there was little fibrin alongside the vessels but 
apparent pus. incising the lower dorsal cord for the purpose obtaining 
piece tissue, with sterile precautions, for bacteriological culture, there was 
most surprising escape liquefied necrotic cord tissue under considerable pressure. 
The material resembled pus and poured out form mass several millimetres 
diameter. had the appearance blood-stained pus but immediate 
examination microscopically showed that consisted only necrotic cord tissue. 
removing the upper cervical cord from the brain the cut surface bulged 
mushroom fashion. Careful examination the veins and arteries the surface 
the cord, anteriorly and posteriorly, with hand lens failed reveal any sign 
thrombosis. Bacteriological culture the material from the spinal cord 
was sterile. 

histological section through the second cervical segment showed 
great swelling the posterior columns (fig. Plate XXXVII). There 
were foci necrosis with adjacent small hemorrhages the centres these 
columns. places there were few polymorphonuclear cells the necroses but 
compound granular cells. free fat was present and the necroses were clearly very 
recent. The nuclei astrocytes showed change although the white matter around 
them appeared disrupted. The change resembled recent infarct. The grey 
matter the posterior horns was also slightly involved the but the 
anterior horns and anterior lateral columns were unaffected. changes were 
present any the arteries veins and there was meningeal reaction. 

section the fifth cervical segment showed more advanced degree the 
same and necrotic changes (fig. The white matter the posterior 
columns was disrupted and necrosis and only narrow superficial 
area beneath the meninges had escaped. The lateral columns were irregularly 
involved like manner. The astrocytic nuclei had begun stain poorly. The 
grey matter the posterior horns was and some the anterior horn 
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cells showed chromatolysis. Alongside structurally normal vessels the grey 
matter, near the central canal, were collections polymorphonuclear cells, and 
few were present the damaged white matter. Some venules the posterior 
columns were filled with leucocytes but nowhere was there any lesion the walls 
the vessels. 

the dorsal and lumbar segments the lesions were still more severe and 
widespread but similar character with fresh intense 
polymorphonuclear cells around venules and few compound granular cells 
beneath the pia. places the nerve cells the grey matter were damaged. 
Although some venules contained red cells agglutinated ante-mortem, probably 
result stasis compression, there were thromboses and inflammatory 
changes any the vessel walls. 


The appearance the lesions the cord was similar that recent 
widespread infarction, principally, but not exclusively involving the 
posterior columns. Careful search, however, revealed thromboses, 
vessel-wall lesions vascular occlusions that could held responsible. 
(Edema the cord may well have caused much this change because 
the great pressure produced within the cord result, but the cause 
the itself not clear. 


Case 3.—P. Female aged 43, married. This patient first noticed 
central scotoma her left eye November 28, 1953. Two days later there was 
neuralgic pain around the eye. December when she was examined 
Bath Eye Infirmary, the pain had gone, but vision had deteriorated rapidly and 
she was completely blind the left She had headache and weakness 
paresthesiz the limbs. She had had cough but other recent illness. 
The optic discs were normal, but there was circular dark red area the left 


macula. The right pupil was larger than the left, the right reacted direct and 
very slightly consensual light. The left was inactive direct, but reacted 
consensual light. Apart from deviation the tongue the right, and slight 
lower right facial weakness, there were abnormalities the cranial nerves. 
The abdominal reflexes were absent, but the nervous system was otherwise normal. 
The blood pressure was 180/100, but abnormality was found the heart, 
lungs abdomen. 

December 17, the patient felt unsteady walking and fell because her 
legs gave way. Neurological examination the following day showed pallor 
the temporal margin the left optic disc, bilateral ankle clonus, doubtful 
extensor plantar responses, and some loss light touch sensation both legs. 
She was transferred St. Martin’s Hospital, Bath. examination, knee and 
ankle jerks were exaggerated, the left plantar response was extensor, and 
the right probably so. There was bilateral sustained ankle clonus. Sensation 
light touch and pin-prick was reduced far the upper right thigh and below 
the left knee. The legs were flaccid and there was weakness the physiological 
flexors. The bladder was distended and palpable just above the symphysis pubis. 
Urinary retention later required continuous drainage indwelling catheter. 

Lumbar puncture carried out December showed cerebrospinal fluid 
with pressure 140 mm. water, and spinal block. There were white cells 
per c.cm., protein mg. per cent, Lange 1111110000, Wassermann reaction 
negative. December there was hypalgesia and loss sensation light 
touch below the fifth intercostal space. Sense position was lost the toes. 
The legs were completely paralysed; knee and ankle jerks were absent, the right 
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plantar response was flexor, the left absent. The clinical diagnosis this stage 
was neuromyelitis optica. 

view the possible relationship that condition disseminated 
encephalomyelitis and the belief that this may have allergic basis (Miller, 
1951), was decided treat the case with ACTH suggested Miller (1953), 
and Miller and Gibbons (1953). Accordingly c.c. Gel was given 
daily for six days, from December December 27, each dose containing mg. 
ACTH. December there was complete absence all forms sensation 
below the level T5; knee and ankle jerks and plantar responses were absent. 
The legs were flaccid and completely paralysed. During the period which the 
cord lesion had been extending, vision the left eye had been improving and 
she could now count fingers metres. 

the afternoon January 1954, the patient developed left frontal headache. 
the following day the temperature rose 103° There was neck stiffness. 
Nystagmus was present deviation the eyes right, left and upwards. Both 
ankle-jerks were present, and flexor plantar responses were just obtained. Lumbar 
puncture showed turbid cerebrospinal fluid, containing red cells and 3,190 
white cells per per cent these were polymorphonuclear. The protein 
was 450 mg. per cent. organisms were seen and the culture was sterile. 
white blood count showed 10,700 leucocytes per c.mm. with per cent poly- 
morphonuclear cells. X-ray the spine showed slight mid-cervical 
with narrowing the fifth cervical disc, and considerable posterior lipping 
the fifth cervical vertebra. the thoracic spine there was osteoarthritic lipping 
from the fifth the tenth thoracic vertebra, with old nuclear protrusion the 
intervening discs, consistent with old healed osteochondritis. There was 
clinical radiological evidence sinus infection, but there was fair amount 
fluid the tonsillar Culture from throat swab yielded streptococcus 
viridans. pyogenic meningitis was suspected, daily intrathecal injections 
15,000 units penicillin were given, together with procaine penicillin, 300,000 
units, intramuscularly every twelve hours. this stage was thought that 
*the ACTH might have reduced resistance such extent that pyogenic focus 
relation the neuraxis had broken down and caused meningitis. was 
realized that similar, though not such intense, meningeal reaction had 
occurred Case but the author was not then familiar with the cases necrotic 
myelopathy described Jaffe and Freeman (1943) and Geréb (1950), which 
the C.S.F. showed 658 and 4,016 white cells per c.mm. respectively, the cells 
being mostly polymorphonuclear each case. During the following week the 
meningeal symptoms rapidly cleared and the white cell count the C.S.F. 
fell. January the fluid was clear and colourless. There were red cells 
and white cells per c.mm. (32 per cent polymorphonuclear). The protein content 
was 100 mg. per cent. January the patient was being turned bed when 
she suddenly collapsed and died about minutes. was thought, from the 
clinical point view, that she had had pulmonary embolism. 

Autopsy.—Permission was obtained for examination the spinal cord only. 
There was evidence bone disease the thoracic vertebre. The specimen 
was examined Professor Hewer who gave the following report: The 
spinal cord received consisted the segments from the seventh cervical the 
first lumbar segment. The spinal theca was attached and appeared healthy. The 
cut end the cervical segment had mushroomed out and the cord was evidently 
very soft when was cut. The leptomeninges were not thickened and there was 
sign any exudate. Examination the superficial arteries and veins with 
hand lens showed sign thrombosis hemorrhage, but there was irregular 
filling the veins. The general texture the cord was soft, but the only place 
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where there was actual swelling was the fourth thoracic segment where the 
bulged irregularly two places (fig. the transverse trough between 
these two swellings one the larger annular veins was seen distended with blood. 
The ends this vein above and below were compressed the swelling. 
transverse section T.1 showed small central hemorrhage and some softening 
was particularly present the left lateral column. T.3 the whole cord 
appeared soft but the posterior columns were yellow and very soft. T.4 there 
was uniform softening and swelling the whole the cord and some patchy 
discoloration small grey and white matter. This softening 
and discoloration extended downwards with more yellow areas the posterior 
columns but yellow area T.10 surrounded the centre the cord with some 

Histology.—A section from the first thoracic segment showed appearance 
similar that very extensive infarction the cord with demyelination 
distinct pattern. The areas necrosis the white matter lay the anterior, 
lateral and posterior columns. noticeable feature was the presence, especially 
the anterior columns rounded peripheral zones necrosis demarcated 
narrow zone still viable cord tissue. There was rim viable white matter 
alongside the grey matter the anterior horns. Necrosis the posterior columns 
was much more massive. the necrotic areas there was vacuolation and 
numerous compound granular corpuscles were present. frozen section showed 
free lipid within these cells. Within the necrotic area some the venules were 
surrounded dead polymorphonuclear leucocytes and the red cells within them had 
agglutinated; their walls showed the appearance infarction together with the 
tissues which they lay. the level the second thoracic segment two abscesses 
were present, one the centre and one the posterior column. Together they 
occupied about one-quarter the area the section. They were clearly 
demarcated and full polymorphonuclear leucocytes with occasional Gram- 
positive coccus. The rest the cord this section had been replaced 
compound granular corpuscles. These areas suppuration extended downwards 
more diffusely through the third and fourth segments. the seventh thoracic 
segment there was trace suppuration but only generalized softening the 
cord with compound granular corpuscles, and some necrosis the walls some 
the superficial veins, without any polymorphonuclear 
There were still thromboses. The tenth thoracic segment was still 
and there was little necrosis but polymorphonuclear leucocyte infiltration. 
the necrotic areas there was demyelination and liberation lipid. the first 
lumbar segment there was small area softening the posterior column 
one side, near the centre, but polymorphonuclear/leucocyte infiltration. 
the softened areas there were compound granular corpuscles and demyelination. 
Some the vessels within the cord the segment had round cell infiltration 
around them. The meninges showed little fibrinous exudate and lymphocytic 
infiltration. 

both the following patients survived, impossible certain 


that they were examples acute ascending necrotic myelopathy, though 
all the clinical findings point this diagnosis. The author has found 
only one other non-fatal case the literature, namely that McKaig 
and Woltman (1934) which followed mumps. From this aspect alone 
therefore, the cases are worth mentioning briefly. 


Case L., male, aged 36. Unmarried, labourer. This patient had 
past history gonococcal infection 1941 and 1945. 1946 had illness 
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which there was swelling the face and legs. diagnosis angioneurotic 
was made, but there were some red cells and albumen the urine, 
and the blood urea was raised, this may well have been acute nephritis. 
February 26, 1949, eight days after the onset upper respiratory infection, 
developed acute retention urine and began drag the right leg. Following 
this, flaccid paraplegia developed and March there was complete sensory 
loss below T.1, absent knee and ankle jerks and plantar responses. Paralysis 
intercostal muscles required artificial respiration with the Bragg-Paul apparatus, 
and when the lower lobe the left lung collapsed, emergency bronchoscopic 
aspiration was carried out Mr. Bateman. the sixth day the 
neurological illness meningitic reaction occurred; the cerebrospinal fluid was 
yellow and contained 830 white cells per c.mm. (mostly polymorphonuclear), 
albumen 150 mg. per cent, increased globulin, sugar mg. per cent, chlorides 
630 mg. per cent. was sterile culture. The Wassermann reaction had been 
negative previous specimen. The cells gradually decreased without any 
intrathecal therapy. suprapubic cystostomy was performed, which eventually 
closed, and automatic bladder was established. complete flaccid paraplegia 
remained, with absent tendon reflexes and plantar responses the lower limbs. 
There was complete sensory loss below the level T.5. The patient was 
discharged hospital for the chronic sick, and developed large bedsore. 
was eventually transferred the National Spinal Injuries Centre Stoke 
Mandeville under the care Dr. Guttmann. follow-up report, kindly sent 
March 23, 1954, Dr. Michaelis, stated that the sore had all but healed 
and the unsafe scars had been excised. His neurological condition was unchanged, 
his bladder was automatic and the urine was clean, not sterile. was 
chair all day and was considered that would fit full day’s 
work from wheel chair. 

Case aged 35. Married, labourer. December 19, 1950, this 
patient began feel tired and unwell. noticed sensation pins and needles 
the anterior aspect both ankle-joints, and feeling weakness and stiffness 
the legs. Two days later had complete flaccid paralysis both legs and 
retention urine. December 29, when was transferred the Royal United 
Hospital, Bath, the flaccid paraplegia was unchanged. Plantar responses, knee 
and ankle jerks were absent, and there was complete loss all forms sensation 
the level the costal margins. The cerebrospinal fluid pressure was 150 mm. 
water; there was evidence spinal block. The fluid was yellow and hazy, 
containing 5,000 red cells per c.mm., leucocytes per c.mm. (49 polymorpho- 
nuclear cells and lymphocytes), protein mg. per cent, globulin slightly 
increased, sugar mg. per cent, chlorides 720 mg. per cent, Lange 0001100000, 
Wassermann reaction negative. After initial tidal drainage, automatic bladder 
was established January 25, 1951. There was change neurological signs 
thereafter. enormous bedsore developed, extending down both ischial 
tuberosities and causing urinary fistula the posterior urethra. There was 
persistent pyrexia result staphylococcal septicemia. July, 1951, Dr. 
Guttmann kindly came over from Stoke Mandeville see the patient consulta- 
tion; his advice the local treatment for bedsores and the multiple blood trans- 
fusions used the National Spinal Injuries Centre was instituted (Guttmann, 
1953). The result was extremely satisfactory. The patient’s well-being increased 
enormously and February, 1952, the bedsore was nearly healed, although the 
urinary fistula persisted. this stage was transferred the National Spinal 
Injuries Centre. The author grateful Dr. Kann who, April 1954, 
supplied the following progress report. May, 1952, intravenous pyelogram 
showed right sided renal calculus and routine nephrolithotomy was carried out. 
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July, 1952, series plastic operations was started, which eventually closed 
the urethral fistula. Urine was passed partly automatically and partly supra- 
pubic manual expression. was clean but not sterile. August, 1953, the patient 
was wheel chair, but owing the unstable nature the scars the 
buttocks, further excisions were anticipated. 


DISCUSSION 


the past, acute necrotic myelopathy has often been described under 
the heading myelomalacia. Examples such descriptions are those 
Bassoe and Hassin (1921), Schmitt (1921), Low (1929) and Stone 
other cases have been recorded acute ascending transverse 
myelitis. With these facts mind, Jaffe and Freeman 1943 found 
cases the literature from 1912 onwards, and added accounts four 
their own. Since then, further reports isolated cases have been 
published various authors, including Gagel and Reiner (1943), Hurst 
(1944) and Radermecker (1946) described case where 
extensive necrosis followed trauma, and Gagel and Mészaros 
(1948) reported example the condition associated with cavernous 
brain and cord. More recent accounts are those 
Geréb (1950), Zeithofer (1950) and Klaue (1951). 


and Pathogenesis 


The clinical course acute necrotic myelopathy remarkably 
constant, although rarely there are minor variations physical signs, 
such the persistence tendon reflexes and plantar responses. These 
variations depend the site and extent necrotic area, which, 
nevertheless, always widespread. The constancy the clinical picture 
and the invariable presence massive necrosis the cord suggests that 
the syndrome represents definite disease entity, and spite the 
variability the histological findings, might well regarded. 

Vessel considering the question pathogenesis, the 
appearance the vessels, which differs from case case, great 
interest. The important case Greenfield and Turner (1939), which 
alterations the blood vessels were very obvious, deserves some 
detailed consideration. They described the case female, aged 37, 
who, over period four weeks, gradually developed flaccid para- 
plegia with absent knee and ankle jerks and plantar responses. There 
was complete loss all forms sensation below the thoracic 
dermatome. The cerebrospinal fluid contained cells per cu.mm., and 
500 mg. protein per 100 c.c. Following laminectomy, with negative 
findings, the patient died five weeks from the onset her neurological 
symptoms. The pathological changes the cord were briefly 
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follows There was patchy degeneration white columns from the 7th 
thoracic segment the lower lumbar region. This varied from lacunar 
degeneration frank necrosis. The grey matter was much less affected 
than the white. There was hyaline thickening the walls small 
intra and extra-medullary vessels, sometimes with obliteration the 
vessel lumen. The authors noted intimate relationship between the 
affected vessels and the areas necrosis. They concluded that the 
lesions the cord were altogether explained the changes the small 
the same paper they reported cases subacute necrotic 
myelitis. these the intramedullary vessels where thickened, but 
addition there was great thickening the larger superficial veins the 
cord. They point out that the acute case the large veins showed some 
early changes and suggest that alterations these vessels may 
later development than those the smaller ones. Subacute necrotic 
myelitis was first described Foix and Alajouanine 1926, who 
reported There was gradual onset spastic paraplegia which, 
over period some months, slowly became flaccid, with absent 
tendon reflexes and plantar responses. Sensory loss, first dissociated, 
later became complete. Histologically they found necrosis the cord, 
chiefly grey matter, but affecting also the white matter. Accompany- 
ing this was ‘‘une involving extra and intra- 
medullary vessels. This produced what was described ‘‘onion skin 
Similar cases have been reported Minea (1932) and 
Riser, Géraud and Planques (1937). The exact relationship the con- 
dition acute necrotic myelopathy uncertain, but some connexion 
seems probable the invariable vascular hyperplasia the subacute 
type similar that certain cases the acute variety, for exampie 
that Greenfield and Turner, and the first case Jaffe and Freeman. 

contradistinction acute cases such that Greenfield and 
Turner where vessel walls are markedly thickened, there are 
cases the literature where vessel changes are inconspicuous. Our own, 
and the second and third cases Moersch and Kernohan (1934) are 
examples this variety, the appearance similar infarction, the 
absence vessel disturbance, being most striking. Between these two 
extremes are cases with vessel involvement intermediate type, while 
Zeithofer’s case seemingly more acute process occurred. There 
was actual the vessel wall the intima being 
swollen, with consequent narrowing the lumen. Endothelial nuclei 
were damaged and places widespread necrosis vessel walls was 


present. 
Greenfield and Turner are correct assuming that, their 
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patient, the changes vessels are responsible for the cord lesions, 
this case must regarded entirely different entity from those 
described this paper. Before accepting this view one should note the 
suggestion Jaffe and Freeman that toxi-infectious agent 
might well cause destructive process the parenchyma and 
reactive hyperplasia the blood Moreover Foix and 
Alajouanine, discussing their subacute cases, which showed marked 
vessel changes, were the opinion that both vessel and cord lesions 
were the simultaneous result infective process, and that the cord 
destruction should not regarded simple ischemic phenomenon. 
Moersch and Kernohan (1934) describe case which vascular hyper- 
trophy was limited the lower part the cord, 
changes extended from this region higher levels. This case shows 
clearly that even when vascular hypertrophy present, not 
necessarily responsible for the associated cord necrosis. this true, 
Greenfield and Turner’s case can regarded belonging the same 
group the other examples acute necrotic myelopathy discussed 
this paper, which resembles closely from the clinical aspect. The 
present author the opinion that this case should regarded, and 
considers that changes cord and vessels are simultaneous responses 
some process, the nature which will considered later. 

Cellular reaction the cord.—As Jaffe and Freeman point out, the 
cellular reaction not usually inflammatory type, but occasionally 
response, and sometimes polymorphonuclear cells are 
seen. Such cellular reaction does occur probably due simply 
the necrosis. surprising that this response not more frequent 
and extensive than and Kernohan remark that reaction, 
first polymorphonuclear cells, and later lymphocytes, usual 
association with infarcts all organs the body, though this some- 
times absent the brain. our third case there was definite evidence 
local inflammatory change the form two small abscesses the 
level the second, third and fourth thoracic segments. Elsewhere, 
however, the softened region the cord showed polymorphonuclear 
infiltration. Van Gehuchten’s case also there was small abscess, 
this instance the sacral portion the cord. The significance 
these findings will discussed later. 

Relationship acute demyelinating well known that, 
the nervous system, pathological process, such 
demyelination necrosis, may result from the action several different 
toxic agents, inorganic, organic, biological. Furthermore, single 
toxin may produce changes which will vary, not only their anatomical 
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site, but also their histological appearance. The views Hurst (1944) 
the relationship necrosis and demyelination are clear; states 
cannot fail remark upon the frequency with which either (1) 
necrosis tissue and demyelination are associated one and the same 
case, (2) necrosis replaces under given set experi- 
mental conditions the intensity the pathological process 
considers that demyelination the response the white matter 
injuries short those immediately lethal the search for 
etiological factor these cases acute necrotic myelopathy, 
worth considering briefly, examples demyelinating disease which 
necrosis has occurred, and cases necrotic myelopathy which have 
shown some the clinical pathological features the two main 
acute demyelinating diseases, namely acute disseminated encephalo- 
myelitis and neuromyelitis optica. 

Acute disseminated encephalomyelitis may occur association with 
the acute infectious diseases, including mumps, after anti-smallpox and 
anti-rabies vaccination, mild non-specific respiratory infection. can 
also produced experimentally animals the injection 
heterologous homologous brain substance 
adjuvants. (Kabat, Wolf and Bezer 1947, and Morgan 1947). Marinesco 
and Draganescu (1932) mention the occurrence necrosis acute 
disseminated encephalomyelitis and quote two cases described 
Gerstmann and Straussler where, besides demyelinating lesions, there 
were also necrotic reactions. Areas focal necrosis have also been found 
Morgan (1947) experimental encephalomyelitis monkeys. 
definite case acute necrotic myelopathy has been described 
association with any acute infectious illness other than mumps, the only 
examples being our first case, the case McKaig and Woltman (1934) 
and that Warrington and Mironesco (1908) mention 
single case occurring during prophylactic treatment against rabies. 
The condition often preceded non-specific influenza-like illness, 
the second case this paper. 

some cases neuromyelitis optica there are degenerative 
phenomena the form malacia the cord, and the relationship 
necrotic myelopathy close one. other instances there chiefly 
demyelination, with little inflammatory change. Yet again there may 
demyelination with perivascular round cell infiltration, similar that 
found acute disseminated encephalomyelitis; Miller and Gibbons 
(1953), indeed, consider the neuromyelitis optica merely variant 
this disease. Several cases acute necrotic myelopathy have been des- 
cribed, which, clinical grounds, could easily classified neuro- 
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myelitis optica: for example the case Harbitz (1920) there was 
papillitis and blindness. Lowenberg and his associates (1941) reported 
two cases which they considered illustrated the pathological similarity 
the two conditions. discussion which followed, Hadden was 
the opinion that neuromyelitis optica should not regarded clinical 
entity, but syndrome with many possible causes. described 
case, which necrotizing myelitis and complete degeneration both 
optic nerves occurred patient who worked with cadmium. Crystals 
the substance were found brain and optic nerves. Ferraro, the 
same discussion, also doubted the identity the condition and preferred 
the term, demyelinating disease: variety optic neuro- 
third case illustrates admirably the difficulty 
diagnosis. 

The association with infection.—Some infective process precedes the 
onset necrotic myelopathy significant number instances. This 
occurred the cases the tables Jaffe and Freeman. Among 
other conditions were included influenza-like illnesses upper 
respiratory infections cases, infection the tongue (Schmitt 
1921), and tonsillar abscess (Dansmann 1940), and abscess 
the breast patient with carcinoma the skin the back (Moersch 
and Kernohan 1934). comparing acute necrotic myelopathy with 
acute disseminated encephalomyelitis the last section, noted that 
the latter condition might follow acute infectious illnesses caused 
non-neurotropic viruses such those vaccinia, variola measles. 
contrast, the only viruses which are known cause both conditions 
are those mumps and rabies which are both neurotropic. Again, 
acute disseminated encephalomyelitis one the commoner neuro- 
logical complications anti-rabies therapy, and can 
experimentally injecting homologous heterologous brain sub- 
stance, whereas acute necrotic myelopathy very rare under similar 
circumstances. may that times acute demyelination reaction 
the nervous system non-neurotropic virus infection, and the 
evidence obtained the experimental production the process suggests 
that hypersensitivity plays some part. the other hand acute necrotic 
myelopathy may bea reaction infections bacterial type. bacteria 
septic emboli from remote focus actually reach the cord, intra- 
medullary abscess may form. If, the other hand, the cord affected 
only the toxins the remote bacterial infection, necrosis may result. 
Lotmar (1913) quoted Hassin (1934) and Jaffe and Freeman (1943) 
gave experimental proof this producing necrosis the brain and 
cords rabbits following the injection dysentery toxin. There was 
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little evidence inflammation. interest this stage 
speculate the sequence events which occurred the third case 
this paper. One possibility that embolic abscess was the primary 
lesion the cord, necrosis and meningitis spreading from this area, 
perhaps result ACTH therapy. This explanation probably 
incorrect does not take into account the unilateral blindness, which, 
taken with the paraplegia, suggested the diagnosis neuromyelitis 
optica. alternative and more plausible suggestion assumes that the 
case was originally one neuromyelitis optica and that the embolic 
abscesses formed the already necrotic cord (this may also have 
happened Van Gehuchten’s case). known that cortisone promotes 
the dissemination injected pneumococci and streptococci and interferes 
with their absorption from the blood stream. spite the small 
amount given tempting suggest that the ACTH therapy was 
responsible for the spread bacteria the cord, with resulting abscess 
formation and meningitis. that case the original cord necrosis and 
optic nerve lesion might have been due the toxin from more remote 
bacterial infection. The patient’s ultimate sudden death 
similar that case rheumatoid arthritis, described Page 
(1954), which was treated with ACTH and cortisone, where autopsy 
showed bilateral hydrothorax and early confluent bronchopneumonia. 
These conditions had given rise symptoms life. obvious 
that neurology, less than other branches medicine, the 
greatest caution needed before treatment with ACTH cortisone 
undertaken. 

Other associated conditions.—Malignant neoplasm some tissue 
other than the central nervous system has been noted association with 
acute necrotic myelopathy both Moersch and Kernohan and Jaffe 
and Freeman. The latter quote cases including one their own. 
these, Feindel’s patient (1921), who had sarcoma leg, had had 
five injections arsphenamine which might have plaved part pro- 
ducing the necrosis. The patient Moersch and Kernohan had 
squamous-cell carcinoma the skin the back, but addition there 
was breast abscess which itself was possible cause the myelo- 
pathy. cases remain where explanation can given for the 
association malignancy and cord necrosis, namely those Nonne 
(1919), d’Antona (1926), Juba (1938), and Jaffe and Freeman (1943). The 
probable sites the primary growths were, thyroid, lung, stomach and 
thyroid respectively. These cases malignant disease occurred 
cases acute necrotic myelopathy quoted Jaffe and Freeman 
(1943). The present author has been unable find any further example 
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carcinoma other cases recorded the literature, nor his own 
cases. Necrosis the cord not mentioned Henson, Russell and 
Wilkinson (1954) one the neurological syndromes associated with 
carcinoma. Their own cases included examples subacute cerebellar 
degeneration, sensory neuropathy, polyneuritis and neuromuscular dis- 
may that malignant neoplasm was importance the pathogenesis 
cord necrosis the cases mentioned, but the reason for the associa- 
tion the two conditions remains obscure. 

Three further cases were associated with other pathological processes 
the cord. Andre’s case followed trauma. the case Gagel and 
Mészaros there were cavernous brain and cord, and 
Klaue’s case extradural lipoma was present. Although these asso- 
ciated conditions may have, some way, lowered resistance the cord 
they cannot regarded the primary factors bringing about the 
necrosis. 


CONCLUSIONS AND SUMMARY 
Three cases acute necrotic myelopathy are described with patho- 
logical findings. Two further cases, which the patients survived, are 
also reported. considered that the condition distinct disease 
entity, spite certain variations the histological changes the 


cord. 
more than one-third cases significant alteration can found 


the intra- extra-medullary blood vessels. not thought that 
vascular hyperplasia essential feature the condition, nor that 
directly responsible for the parenchymatous necrosis when does 
occur. probable that both vessel changes and cord necrosis are 
simultaneous responses some toxic infectious agent. 

Although necrotic areas are sometimes found cases disseminated 
encephalomyelitis, this condition has little common with acute 
necrotic myelopathy, which has far closer connexion with neuro- 
myelitis optica from the pathological point view. 

Some infective process precedes the onset acute necrotic myelo- 
pathy about one-third the cases. tentatively suggested that 
the type infection most likely produce this disease bacterial 
one, whereas infection due non-neurotropic viruses more often 
associated with acute disseminated encephalomyelitis. 

thought that ACTH may have been responsible for dissemina- 
tion bacteria Case and this danger should always carefully 
considered before such therapy undertaken. 


XUM 


392 HOFFMAN 


The presence malignant neoplasm has been recorded few 
cases acute necrotic myelopathy, but explanation for the associa- 
tion can offered. 


The author has pleasure recording his thanks Professor 
Hewer for the pathological studies, Dr. Cates for permission 
publish Case and Surgeon Captain Danson, R.N. (retired) 
for help with translations. 
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LEGENDS PLATE 
PLATE XXXVII 
Fic. Second cervical segment. Loyez myelin stain 12). 


2.—Case Fifth cervical segment. Loyez myelin stain 12). 


Fic. 3.—Case Fourth thoracic segment showing swelling due intra- 
medullary abscess 2). 
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ELLIS KEENER 
(From the Histological Laboratory, and The Neurology, The 
National Hospital, Queen Square, London) 


INTRAMEDULLARY abscess the spinal cord was recorded early 
1830, when Hart reported the first case. survey the literature 
since then reveals total reported cases. might expected 
the incidence occurrence difficult determine. Courville (1950) 
reported one case series 40,000 autopsies general hospital. 

The histology intramedullary spinal cord abscess has been 
stated some writers the same that brain abscess. 
Only few authors have had well-documented detailed histological 
descriptions, notably Ullmann Chiari (1900) and Turner and 
Collier (1904). 

From histological viewpoint, the cases reported might divided 
into two groups. The first group, those small multiple focal regions 
abscess formation, comprise about per cent the cases; and the 
second, those large abscesses that usually extended for several cord 
segments, about per cent. Arzt (1944) reported cases the first 
group and gave review the with the second group 
that this report concerned. 

The following case, that intramedullary spinal cord abscess 
and two brain abscesses, reported because (1) the unusual occur- 
rence abscess within the spinal (2) the remarkable extent the 
abscess and (3) its unusual histological features. 


REPORT CASE 


Summary.—C. P., (No. 43861), man aged 53, was admitted The 
Hospital, Queen Square, under the care Dr. Purdon Martin March 
1953. had bronchitis five weeks before admission from which apparently 
recovered. Three days before admission had sudden attack severe pain 
the right side his body below the nipple line with associated hyperalgesia, 
and developed weakness both lower limbs. 

Examination revealed flaccid paraplegia. Appreciation 
temperature changes and vibration was diminished both lower extremities. 
right facial weakness was present. 
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The patient had slight fever. developed ascending motor and sensory 
paralysis the neck level which necessitated the use mechanical respirator. 
steadily deteriorated and died April 17, 1953, approximately six weeks 
after admiésion. 

History.—The patient was well until January 1953, about five weeks before 
admission, when had attack bronchitis with slight fever. remained 
bed until two weeks before admission, apparently recovering uneventfully. 
March 1953, developed severe pain the right chest just below the nipple 
line; the pain extended the right flank and was associated with hyperalgesia. 
was thought have shingles. Two days later, though had some improve- 
ment the right-sided pain, developed urinary retention and weakness both 
lower limbs. was admitted the hospital the next day, March 1953. 


Examination.—The patient was alert co-operative male who appeared 
acute distress. The blood pressure was 115/75, pulse-rate 100, and 
temperature The right pupil was slightly smaller than the left. The 
right corner the mouth drooped rest, and the right side the tongue appeared 
somewhat atrophic. abnormality was noted the upper limbs. had 
severe flaccid paralysis both lower limbs with absent knee and ankle reflexes. 
The abdominal reflexes were also absent. The plantar reflexes were flexor. Pain 
and temperature sensation was diminished both sides below the inguinal 
ligaments, and light touch over the feet and shins. Vibration sense was absent 
the left lower limb and diminished the right. 

General examination revealed scattered expiratory rhonchi the lungs. 
chest X-ray was normal. 

Lumbar puncture revealed clear colourless cerebrospinal fluid with normal 
pressure and manometrics. the spinal fluid there were 240 red blood cells, 
white blood cells per cmm., and mgm. per cent protein. 

peripheral blood white cell count revealed 14,000 cells per cmm. with 
normal differential count. 

the day admission, the loss pain and temperature sensation ascended 
the second thoracic dermatome the right and the third thoracic the left. 
Intercostal paralysis and developed and the patient had put 
respirator. the next day flaccid paralysis both arms was present. 


Within two weeks, the patient had developed bilateral facial weakness, 
dysphagia and dysarthria. Feeding was nasogastric tube. remained 
respirator except for occasional short periods. Flaccid paralysis became complete 
below the neck except for slight voluntary movements the arms. The sensory 
level ascended the fourth cervical dermatome the right and the fifth 
the left. Daily bladder catheterizations were required. Within two and 
weeks, bilateral extensor plantar responses were present. 

During the next four weeks there was little change the neurological findings. 
The patient had intermittent slight fever. was treated continuously with 
penicillin and chloramphenicol. continued require the use mechanical 
respirator. steadily deteriorated and died April 17, 1953. 


Post-mortem Findings 


The post-mortem examination was conducted Dr. Mair. The body 
was that moderately well-covered man. The lungs were very congested and 
cedematous. The liver and spleen were congested. The other organs did not show 
any lesion pathological significance. evidence bronchiectasis, endo- 


396 ELLIS KEENER 


carditis, venous sinus infection, air sinus infection was demonstrated. 
obvious lesion was seen the surface the leptomeninges, the brain, the 
spinal cord. Coronal section the brain revealed multilocular abscess the 
lower part the left precentral gyrus involving the white matter and part the 
motor cortex. The white matter around the abscess was swollen and cedematous. 
The abscess consisted well-encapsulated lateral locule and two less well 
demarcated medial locules. abscess was the upper medial 
aspect the right occipital lobe just beneath the surface. 
encapsulated, involved the cortex and the white matter, and contained green 
pus. Transverse section the brain-stem and spinal cord revealed oval 
cylindrical lesion approximately mm. diameter which extended from 
the lower third the medulla oblongata far the third lumbar segment. 
presented greyish-creamy necrotic appearance and was readily distinguished 
from the adjacent grey and white matter. the medulla the lesion lay the 
base the posterior median fissure the right the mid-line. the spinal cord 
lay the right posterior columns with occasional extensions into the left 
posterior columns and into the right posterior grey matter. smear the pus 
from the left cerebral hemisphere abscess taken necropsy revealed Gram-positive 
cocci chains. 


HISTOLOGICAL EXAMINATION 


Cerebral hemispheres.—The left frontal lobe abscess had lateral well-encap- 
sulated loculus and two medial loculi devoid distinct capsules. Some the large 
pyramidal cells the fifth layer the precentral gyrus were undergoing 
degenerative changes. The occipital lobe abscess (fig. Plate XLI) had thick 
fibrous capsule. Both abscesses had cavitated centres which contained densely 
packed polymorphonuclear leucocytes, lymphocytes, compound granular cells and 
few plasma cells. zone slight proliferation astrocytic nuclei surrounded the 
abscesses with very slight glial-fibre formation noted only around the occivital 
lobe abscess. 


Brain-stem and spinal cord.—Abscess formation was first noted the brain- 
stem the level the lower medulla (figs. and Plate XXXVIII). From this 
point every segment the spinal cord far down the third lumbar was noted 
involved the abscess. the medulla oblongata lay the region the right 
nucleus gracilis and the right dorsal subnucleus the central medulla oblongata 
nucleus (Olszewski and Baxter, 1954). The abscess extended caudally way the 
right nuclei gracilis and cuneatus and the right posterior white columns (figs. 
and 6). Occasional extensions into the left posterior columns were seen 
(fig. 3). The abscess involved the right grey cornu-commissural junction the 
fifth and sixth thoracic segments. The cross-sectional diameter the abscess 
varied from one-third two-thirds the antero-posterior breadth the posterior 
columns. The posterior median septum was generally displaced towards the 
left side. 


The centre the abscess (fig. consisted irregular lattice work fibrous 
connective tissue infiltrated numerous compound granular cells (fig. 
microglia, few plasma cells, and few small round cells. striking absence 
polymorphonuclear leucocytes was noted. the sections stained Gram’s 
method micro-organisms were not found. 

definite connective tissue capsule was seen only the rostral aspect the 
abscess the lower medulla (figs. and 2); elsewhere, throughout the abscess, 
fine delicate connective tissue network (fig. was present. This network was 
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associated with capillaries and was infiltrated cells similar those found 
the centre the abscess. 


Surrounding the abscess was zone which moderate degree proliferation 
astrocytes had taken place, but which glial-fibre formation was not marked. 
Among these astrocytes occurred few microglial and small round cells. 


addition the abscess, regions necrosis were scattered throughout the 
spinal cord. The regions had sieve-like appearance and when most extensive 
were wedge-shaped (fig. with the base the periphery the cord. evidence 
hemorrhage infection was seen these regions though they were frequently 
filled with compound granular cells (fig. Occasional microglial and small 
round cells were also present these necrotic areas. The most extensive regions 
necrosis were seen the fifth, sixth, seventh and eighth thoracic segments. Less 
extensive regions necrosis were noted all segments from cervical fou; 
lumbar one. The areas involved were chiefly the regions the spino-cerebellar 
tracts, the spinothalamic tracts, and the adjacent parts the lateral white columns 
and the anterior white columns (figs. and 4). Throughout the entire medulla 
and spinal cord small foci were also seen which myelin sheaths and axis 
were swollen. 

few nerve cells undergoing chromatolysis, shrinkage and neuronophagia 
were seen the anterior grey horns (figs. and 12), Clarke’s column the 
right, the ambiguus nuclei, the hypoglossus nuclei, the dorsal motor vagal nuclei, 
the cuneatus nuclei, the gracilis nuclei, and the right 
nucleus. loss nerve cells was seen the posterior aspects the 
right anterior horns the fifth and sixth thoracic segments. Proliferation 
astrocytes was found throughout the grey matter (figs. and 12). 


The blood vessels around the abscess presented moderate perivascular cuffing, 
round-cell infiltration and adventitial hyperplasia. 


The leptomeninges were slightly infiltrated small round cells. 


CLINICO-PATHOLOGICAL CORRELATION 


The flaccid paralysis correlated with the degenerative changes noted the 
anterior horn cells. The late appearance the extensor plantar responses and 
the urinary retention are explicable the basis necrosis the regions the 
lateral white columns. The loss joint position and vibratory sense may 
explained involvement the posterior columns the abscess. The loss 
pain and temperature sensation correlated with the necrotic areas seen the 
regions the spinothalamic tracts, the anterior white columns, and the posterior 
white columns. The dysphagia and dysarthria are explained the degenerative 
changes seen the nerve cells the ambiguus nuclei. The bilateral facial 
weakness may partially related the abscess the left cerebral hemisphere. 


DISCUSSION 


This case presented several points interest. The extensive length 
the abscess was unusual. Only Dubreiulh has reported 
similar case with abscess equal length. The fact that the abscess 
extended practically the full length the cord and yet remained con- 
fined the posterior columns was most interesting. The absence 
fibrous capsule throughout most the abscess was striking feature 
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that has not previously been emphasized. contrast between the 
absence polymorphonuclear leucocytes the spinal cord abscess and 
the densely packed leucocytes seen the brain abscesses was remark- 
able. 


Turner and Collier (1904) stated that the location and the path 
extension intramedullary spinal cord abscesses had certain features 
common with those syringomyelia and They 
pointed out that the contents abscess are under increased pressure, 
and they suggested that expansion along cleavage lines least resist- 
ance which extend and down the spinal cord. seemed them that 
the extension abscess was accompanied displacement and com- 
pression, and not primarily destruction tissue. The study this 
case gives evidence support their suggestions. Here definite 
fibrous capsule the abscess was seen only the lower medulla. This 
indication severe tissue damage and lesion some duration. 
The abscess appears have originated there. Thereafter the pus under 
increased pressure apparently extended caudally separation rather 
than primary destruction the posterior longitudinal pathways. This 
lack initial destruction probably basis for the paucity con- 
nective tissue response around the abscess. 


suggested that this abscess extended further rostrally than 
the lower medulla for purely mechanical reasons. the gracilis and 
cuneatus nuclei the posterior white column fibres synapse with nerve 
cells whose axons immediately decussate internal arcuate fibres. The 
decussation massive and takes place within less than centimetre. 
thought that this decussation may actually form mechanical block 


rostral extension spinal abscess the posterior columns. 


Holmes, the Goulstonian Lectures (1915), reported several cases 
with curious lesions the spinal cord occurring association with 
traumatic wounds. stated that the lesions extended above and below 
the level the wound occasionally far four five segments. They 
were usually situated the posterior columns, generally one side 
the mid-line, and they consisted cavities containing broken-up and 
disintegrating nervous parenchyma with fat-laden granule cells their 
only recognizable structures. stated that the contents the cavities 
were undoubtedly under increased pressure. The resemblance between 
the location and path extension these lesions with that spinal 
cord abscess striking. 


Necrotic wedge-shaped lesions the spinal cord similar those 
seen this case were also described Holmes. explained them 
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the result secondary vascular insufficiency. The pattern these 
necrotic lesions corresponds very closely the pattern venous drain- 
age the spinal cord described Fog (1950) (fig. 14). seems 
possible that swelling the cord produced abscess similar 
process would first compress capillaries and their veins which turn 
would produce lesions observed this case. 


Although primary focus infection outside the central nervous 


distribution spinal venous territories (after Fog). 


system was not demonstrated autopsy, the origin the abscesses was 
probably blood borne bacterial metastasis from the lungs occurring 
the time the attack bronchitis. possible that the antibiotics 
administered the patient cleared the primary focus infection. 


SUMMARY 
(1) The histological study and clinical course intramedullary 
spinal cord abscess male are presented. 


(2) The pathway and mechanism extension spinal cord 


abscess are discussed. 
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LEGENDS PLATES 
PLATE XXXVIII 
Fic. 1.—Section through medulla oblongata showing abscess formation the 
right posterior region. 16. van Gieson.) 
Fic. power magnification fig. showing vascular connective 
tissue around the abscess. 40. van Gieson.) 


PLATE XXXIX 
Fics. 3-6.—Sections through the first and third thoracic segments and the first 
and third lumbar segments, showing the abscess the right posterior columns. 
the first-and third thoracic segments wedge-shaped areas necrosis are seen 
the peripheral zone the cord. van Gieson.) 


PLATE 

Fic. tissue network infiltrated compound granular cells 
and small round cells the abscess from the fifth cervical segment. 176. 
(Celestin blue.) 

Fic. 8.--A longitudinal section through the sixth thoracic segment showing 
the abscess (A) which was filled with fat-containing phagocytes the dorsal white 
columns (D). (C) indicates the commissure and (V) the ventral columns. 
(Scharlach R.) 

Fic. 9.—A wedge-shaped area necrosis demonstrated the periphery 
the cord. 95. (Hzmatoxylin van Gieson.) 

Fic. 10.—A higher-power magnification the necrotic area from fig. showing 
compound granular cells. 500. (Hzmatoxylin van Gieson.) 


PLATE XLI 
AND grey horns from the sixth thoracic segment showing 
varying degrees degeneration nerve cells and marked increase the 
astrocytic nuclei. 176 (Nissl.) 
Fic. through the occipital lobe showing abscess well demarcated 
from the grey and white matter. van Gieson.) 
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Fic. 13. 


illustrate article Ellis Keener. 
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“CENTRAL” APHASIA ASSOCIATED WITH 
PARIETAL SYMPTOMS 


(From the Institute Psychiatry the University London, the Bethlem Royal 
and the Maudsley 

THE concept central aphasia has interesting history. When the 
makers’’ were the height their activities, Freud (1891) 
published monograph which advanced the theory that the so- 
called speech centres were only the corner stones larger cortical area 
the dominant hemisphere which called the speech area. one the 
was damaged, particular group functions speech 
suffered, i.e. those related the activities subserved the neighbouring 
motor sensory cortical field. But the central part the speech 
area was damaged neither expressive nor receptive functions were chiefly 
impaired but the activity the speech apparatus whole regressed 
primitive level. The modes regression followed the laws the 
dissolution nervous function demonstrated Hughlings Jackson. 
Freud’s theory combined the principles localization with the 
functional approach. The author did not pursue the study the aphasias 
and his monograph received little attention the time. However, twelve 
years later Storch (1903) revived the theory the larger speech area, 
and 1911 Goldstein published his first paper central aphasia 
which acknowledged his indebtedness Freud. Goldstein 
differentiated central aphasia from speech disorders due disturbance 
the ‘‘external instrumentalities speech’’; the latter were the 
classical types aphasia, while believed central aphasia 
identical with the so-called conduction aphasia Wernicke, 
characterized paraphasia and severe impairment the ability 
repeat words heard, the absence other aphasic symptoms. However, 
understanding spoken language never quite unimpaired these 
patients. considerable number well-documented cases have been 
reported and there can doubt about the existence that syndrome, 
whatever its interpretation. Wernicke expected the lesion situated 
the insula, but other views concerning its localization have also been 
advanced. They will referred later. 
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can readily understood why Goldstein thought that the 
syndrome conformed his concept central aphasia here was speech 
disorder with paraphasias, which regarded the main indication 
disturbance inner language, and absent comparatively slight 
impairment speaking and understanding. The inability repeat 
words heard, the most striking feature the syndrome, was related 
him the important role played inner language the process 
deliberate repetition words spoken others. Central aphasia its 
typical form rare, but according Goldstein not uncommon 
combination with expressive receptive aphasia. 

The concept central aphasia has not found general acceptance and 
its relationship the other forms speech disorder still undecided. 
The majority writers have regarded variety receptive aphasia. 
This appears have been the view generally held among British and 
American workers. Since the concept central aphasia was first 
advanced there has been much progress the knowledge the effects 
cortical lesions. This one the reasons why seemed worth- 
while review this problem again when clinical observations provided 


the opportunity. 
The following three cases, though differing from each other various 


respects, are examples the type disorder described conduction 


central aphasia. 

Case 1.—Miss M., right-handed, aged 55, was admitted the Maudsley 
Hospital 16.2.50. Two weeks previously her speech had suddenly become 
unintelligible. She had been working clerk for many years and her work 
record was excellent. 

The patient did not look ill and her behaviour hospital was normal. She 
was able dress and take her food without help and she mixed with the other 
patients far her disability permitted. Her attention was easily aroused and 
sustained. She spoke haltingly and dithdently with frequent pauses, but times 
she was quite fluent. Her vocabulary was limited and she produced paraphasias, 
especially when she was excited when certain functions which she was unable 
perform, such use numbers, were involved (see below: sample con- 
versation made frequent grammatical She usually 
understood ordinary conversation, but often failed with more complicated topics. 
Naming objects was severely disturbed; she would either produce paraphasias 
say that she knew the object but could not think the name. She found 
difficult produce automatic word series. Although she recognized familiar 
tunes she was unable sing them. She was unable complete familiar phrases 
and sentences. 

Repetition words spoken her was grossly disturbed. She would either 
fail completely, make attempt spelling the word offered, produce 
paraphasia which often showed some associative relationship with the word she 
was supposed repeat. Occasionally she repeated the word correctly, but this 
seemed happen accident rather than design, and often she was not aware 
that she had succeeded and went trying. Often she showed surprise when 
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she uttered the correct word. While her ability name objects, and under- 
stand, improved steadily the course the year following the onset her 
illness, her disability regard the repetition spoken language improved 
only slightly. was noteworthy that names parts the body were repeated 
correctly much more often than other words. 

The following samples from the records illustrate the various disturbances 
and the gradual improvement some them. 

12.3.50: (Asked how many syllables there were the word ‘‘forty’’). 
suet, depends what dent, you know, when d’you hay, gosh, nuisance, 
one you meant what d’you times, look, one, two, three, four, five. 

(How are you?) soon get get that pain, not pain. (Pain 
Not in—I can’t say. does not hurt, just feels funny. (Speech?) think 
this bit better. you say thing all right, but the other way 
about (points examiner), know what you say, but cannot tell you what you 
say. 

Repetition words spoken her: (table) tangent, notch.— 
(tap) t.— (thumb) its wrong.—(way) wave? a.— (sea) no, 
it’s wrong, isn’t it?—(hat) hat? Did say hat?—(book) that’s wrong.— 
(f) (z) know but can’t say.—(m) can’t that one, know what you 
mean.—(m) kind came suddenly. 

30.8.50: (table) scondel, can’t.—(hospital) po, po, poscital.—(x) h.— (e) 
can’t say. 

Reading and understanding written language were impaired the same 
way speaking. Writing was severely disturbed. The patient sometimes even 
failed write her name. She either unintelligible words scribble. 
Copying was slow but correct. 

The use numbers was grossly impaired. She failed even with simple cal- 
culations, such and she was unable suggest the correct change from 
6d. out She could not decide the order size when questioned 
about series figures, such 50, 500 and 5,000, and she did only slightly 
better when asked compare measures; e.g. she chose yards when asked 
whether the height man was about inches, feet, yards. Her gross 
failure using numbers could not related general difficulty under- 
standing. 

Orientation her own body and other people’s bodies was impaired. She 
often confused right and left and she had difficulty pointing out parts her own 
and the examiner’s body; e.g., when asked point her right elbow she fumbled 
about and eventually grasped the doctor’s left arm. She made frequent mistakes 
demonstrating certain fingers herself and others. 

Imitation postures was inaccurate; asked imitate the examiner scratch- 
ing his right cheek with his right hand she rubbed her left cheek with her left 
hand, 

She failed completely had difficulty carrying out purposeful movements 
request. She was unable pout, put out her tongue, lick her lips 
order. She was equally loss when asked make threatening gesture, 
blow kiss, wave good-bye, although she clearly knew what she was 
requested do. She would often carry out other actions instead; response 
the request threaten the doctor she would rub her face with her hand, etc. 

Although she could use tools correctly everyday life she often had difficulty 
when using them the test situation; e.g. when asked use comb she used 
like tooth brush. She almost invariably failed when asked demonstrate 
the use tools without handling them. This difficulty was bilateral although 
the right hand was more clumsy than the left. 
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Visual recognition objects was unimpaired; she was able without difficulty 
pick out certain objects from others order. 

Neurological examination revealed right lower facial weakness, increased 
tone right arm, general slight weakness the right arm, loss position sense 
the fingers the right hand, diminution deep pain appreciation the 
right forearm. The deep reflexes were increased the right arm and leg. There 
was weakness wasting either leg. Plantar response was normal 
both sides. 

Aural examination carried out King’s College Hospital revealed old 
perforation the right eardrum. The audiogram demonstrated moderate right- 
sided perceptive deafness. 

There was astereognosis both hands, but more complete the right than 
the left side. 

Reaction pain, sudden noise and flashing light was within normal limits. 

Apart from the signs referred to, the neurological examination was negative. 
The visual fields were normal and there was noticeable difference the 
attention the paid events the two visual fields. 

There were marked signs retinal 
B.P. 210/105. Apex beat displaced outwards. 

EEG examination, carried out Dr. Desmond Pond, indicated the presence 
lesion the left parietal area. 

Psychological testing The colour sorting, colour form and block design tests 
were carried out. each them the patient showed concrete behaviour. 

The patient remained the Maudsley Hospital until December 1950. During 
that time her condition remained basically unchanged, but she had several attacks 
about one day’s duration when consciousness was clouded and the 
the right arm more marked. She was transferred Cane Hill Hospital, where 
her condition remained unchanged. She died suddenly March 1951. 

The brain was preserved and examined Dr. Woolf the Neuro- 
pathology Department the Institute Psychiatry. The intact brain showed 
anomaly inspection, apart from flattening the gyri over the centre 
the convexity the right hemisphere. The vessels the base showed moderate 
atheroma. Coronal sections the brain showed that the right lateral ventricle 
was distended with blood clot. The hemorrhage appeared come from the region 
the right corpus striatum which was also destroyed. 

The white matter the left supra-marginal and angular gyri, the posterior 
third the superior temporal gyrus and the inferior third the post-central 
gyrus were largely replaced linear scars stained with hemosiderin and extending 
deeply into the centrum semi-ovale merge with the subependymal tissue. The 
scars extended posteriorly along the lateral aspect the posterior horn the 
lateral ventricle but did not reach the posterior limit the angular gyrus. 
its posterior part the scar contained slit-like cavity. Only the supramarginal 
gyrus showed involvement grey matter, the cortex appearing thinned. 
lesions were seen either the insula front the areas indicated. Nor did 
the right hemisphere appear abnormal apart from the fresh destructive effects 
the hemorrhage. There were several small softenings the ventral part 
the pons, the largest measuring 0-5 0-7cm. There was yellowish, poorly 
defined softening the region the dentate nucleus the left lobe the cere- 
bellum. The right lobe appeared normal. 

Histological examination the brain: Blocks were taken coronal section 
from the left cerebral hemisphere the level the centromedian nucleus 
the thalamus and the posterior end the hippocampal gyrus. The blocks were 
embedded celloidin and sections stained with hematoxylin and van Gieson, 
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phosphotungstic acid-hematoxylin, cresyl violet, Loyez for myelin and Verhoeff’s. 
elastic tissue stain. Sections from further block, from the occipital lobe, 
incorporating the posterior part the scar, were stained only with Verhoeff. The 
whole the left insula was embedded celloidin and sections approximately 
0-4 cm. intervals stained with cresyl violet 

The macroscopic findings were confirmed and the scar found 
gliomesodermal structure with central accumulation phagocytes ‘containing 
hemosiderin. The cortex the inferior temporal gyrus, including Heschl’s gyrus, 
was intact. Only the cortex the supramarginal gyrus was affected. showed 
extension the softening into the deeper layers, while more superficially there 
was crowding together nerve cells with increase astrocytes, most 
which were plump and showed fine granules pigment (probably 
the periphery their cytoplasm. the periphery the softening there was 
dense gliosis with increased prominence capillaries and veins. There was. 
marginal gliosis all parts the cortex the hemisphere blocks, except towards. 
the vertex and the lower two temporal convolutions. was most marked over 
the inferior frontal and angular gyri and was accompanied dense accumulations 
corpora amylacea. Subependymal gliosis was prominent but the ependyma was 
largely intact. Perivascular gliosis was occasionally seen. Several the super- 
ficial branches the middle cerebral artery showed severe atheroma, while the 
intracerebral arterioles showed lymphocytic cuffing with fibrosis hyalinosis 
their walls. Both arteries and arterioles were severely narrowed. Several small 
softenings were also seen the left putamen and the white matter both dorsal 
and ventral the lentiform nucleus. The largest these measured 
diameter. 


Summary 


female right-handed patient, aged 55, developed the following 
syndrome result vascular cerebral lesion aphasia characterized 
halting manner speech with variable incidence paraphasia 
and grammatical errors comparatively slight impairment understand- 
ing; marked difficulty naming objects; gross disability repeating 
words heard; alexia corresponding type and severity the disturb- 
ance spontaneous speech; severe agraphia; gross acalculia; auto- 
topagnosia right-left disorientation finger agnosia; apraxia 
gestures and facial movements and lesser degree the use objects 
astereognosis both sides but more marked the right than the 
left. The patient died year after the onset her illness. Post-mortem 
examination revealed extensive softening the white matter the left 
supramarginal gyrus extending into the white matter the angular 
gyrus and the posterior part the superior temporal gyrus. Only 
the supramarginal gyrus showed cortical involvement. The cause 
death was fresh hemorrhage into the right hemisphere which other- 
wise showed lesion. 


Case 2.—William S., aged 63, pharmacist, right handed, was admitted: 
the Maudsley Hospital 5.10.53. Two weeks previously his speech had 
suddenly become incoherent. appeared confused and lapsed into German 
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French which had once spoken fluently. the age had suffered 
short episode heart failure, which had not recurred and had been able 
work until the sudden onset his speech disorder. 

hospital was co-operative and friendly. was usually cheerful, though 
sometimes distressed his disability. made good contact with his fellow- 
patients, spite his aphasia. 

Spontaneous speech was characterized tendency reactive 
with frequent paraphasias and was anxious avoid 
mistakes and frequently expressed annoyance with himself. Understanding 
spoken language was moderately impaired, but varied more degree than other 
functions speech. The patient had rule difficulty understanding 
simple questions and orders. The following are typical passages from records 
conversations with the patient. 

(How are you?) Well, I’m just, allaged, just for the day. Nothing exciting, 
I’m worried all. (Do you like being here?) I’ve had fortnight three 
weeks, mixing, something, don’t quite know, mess-up. (How old are you?) 
I’m all right, I’m 62. (What your work?) student shop ship, 
I’m chemist. (What this place?) hospital, nice hospital, very very 
nicely well done, sisters and all sorts nice people help. (What about your 
speech?) Well, just can’t get common sense. I’m foolish. 

Spontaneous speech and understanding German and French were similarly 
but more severely affected than English 

Naming objects was impaired. The patient either attempted state the 
use the object, produced paraphasias, did both. 

Repetition words heard was the most severely and most consistently 
disturbed function. The patient was fully aware the nature the task and 
his difficulty carrying out. Occasionally the correct word appeared 
slip accident. The following are examples the patient’s performance 
when was requested repeat words spoken him: 

(Pig) Pip? pith some foolish, some idiot.—(Cat) Shop, ship, cap, cappell, 
tried that and lost some bit foolishness there, cath, apple, cat, cat, cat.— 
(Father) Father, yes, father, yes, yes.—(Foxhunter) Yes, yes, know the name, 
maple.—(a) a.—(x) sk.—(x) k.—(m) Ape, four.—(Key) Caper, not 
easily said, keep, key, key.—(Chair) Cape, I’ve lost, cape. 

Automatic word series (counting, days the week, etc.) were rule produced 
correctly. was unable complete familiar sentences. 

Reading was surprisingly good, with only occasional distortions words. 
used read the newspaper with good understanding. was able fill 
letters omitted from familiar words, and correct simple spelling mistakes. 
carried with him list familiar nouns drawn his wife which consulted 
when called upon repeat words. 

Spontaneous writing was disturbed spontaneous speech, but could 
correctly. Writing dictation was severely disturbed. The distorted words 
and the senseless syllables produced closely resembled those uttered his 
repeating words heard. 

The use numbers was impaired. made gross mistakes when manipulating 
figures verbally, but did better when wrote them down. also frequently 
failed read figures correctly; e.g., would read twenty-three two three, 
617 114, etc. other times would read figures four digits correctly. 

frequently failed when tested for constructional apraxia, especially when 
presented with larger number matches than the required figure 
was unable make triangle when presented with four matches, 
square when given five. was aware his failure carry out the task correctly. 
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Drawing: copied well from models, but his spontaneous drawings were 
extremely primitive and often faulty. When asked draw elephant placed. 
the eye near the tail. profile woman’s head the ear was placed 
immediately behind the vertex. Otherwise his drawings did not show marked 
spatial disorientation although the proportions were faulty. showed difficulty 
orientating himself the ward, 

The patient showed typical finger agnosia and often failed identify parts 
his body correctly. When asked show his big toe pointed his heel, etc. 
was unable appreciate the distinction between right and left. 

There was impairment visual recognition. The visual fields were intact, 
but there was marked visual inattention the right homonymous half-field. 

dressed himself fastidiously and without difficulty. showed signs 
apraxia, apart from the constructional mistakes referred above. 

The patient recalled incidents daily life normally. 

Psychological The colour form, object sorting and block design tests 
demonstrated severely concrete reactions the typical way described Goldstein. 

Physical examination: Apart from the disabilities described, the only neuro- 
logical sign was ambiguous right plantar extensor response and increased knee 
and ankle jerks. Reaction pain and other noxious stimuli was normal. 

The audiogram showed normal level hearing for man his years. 
There was evidence aural lesion. 

The EEG examination showed grossly abnormal record indicative fairly 
large lesion the left temporoparietal region. 

There were signs peripheral arteriosclerosis. B.P. was 180/100. There 
was rough systolic murmur typical aortic stenosis. the opinion the 
cardiologist the patient was suffering from aortic stenosis with embolism. The 
blood picture was that moderate iron-deficiency anzemia. 

The patient remained hospital for four months, during which his condition 
improved only slightly. returned home where occupied himself with 
gardening and housework. 


Summary 

63-year-old right-handed patient suddenly developed the following 
syndrome the result vascular cerebral lesion reactive logorrhoea 
with numerous paraphasias grammatical mistakes, with corres- 
ponding difficulty naming objects; moderate impairment under- 
standing spoken gross disability repeating words heard 
preservation reading with good understanding written 
agraphia and inability write dictation; acalculia moderate 
degree; constructional apraxia; faulty drawing with mistakes re- 
producing spatial relations correctly; finger agnosia; right-left dis- 
orientation visual inattention the right visual half-field; EEG record 
indicative extensive temporoparietal lesion. 

The patient was polyglot and the disabilities speech were more 
marked the foreign languages than his native tongue. 


Case 3.—Edward G., general labourer, right handed, aged 64, was admitted 
the Maudsley Hospital 9.10.53. had been normal intelligence, but 
his work record had been poor, mainly due his unstable health. had suffered 
from chronic bronchitis and quiescent pulmonary tuberculosis. had been 
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irritable and querulous over many years. June 1953, suddenly 
experienced difficulty understanding what was said him and used wrong 
words conversation. was admitted Oldchurch Hospital, Romford, the 
following day. showed receptive aphasia, right-sided paresis and drowsiness. 
June through left-sided burrhole, circumscribed intracerebral clot was 
evacuated from the area the angular gyrus, Mr. Oliver. Following 
this procedure consciousness became normal and the paresis disappeared, but the 
aphasia remained unchanged. was transferred for speech therapy the 
West End Hospital for Nervous Diseases. first was co-operative and his 
speech improved slightly but August became increasingly irritable and made 
several suicidal attempts. had removed mental observation ward 
whence was transferred the Maudsley Hospital. 

Physical examination revealed marked signs peripheral arteriosclerosis. 
B.P. 220/120. There was chronic bronchitis with emphysema. The patient was 
blind the right eye owing opacity following operation for glaucoma 
1952. There was paresis. The deep reflexes were brisk both sides. Reaction 
pain and other noxious stimuli was normal. pyramidal signs. Cerebrospinal 
fluid was normal. 

Mental state admission The patient was unusually cheerful, even euphoric. 
would often show delight when succeeded expressing himself correctly 
other times appeared disheartened and annoyed with himself when made 
perseverated frequently and his speech contained many paraphasias; made 
many grammatical mistakes. Understanding was impaired, but could 
rule comprehend simple questions and orders. usually recognized the general 
nature insult and swear word. localized auditory stimuli well and 
recognized their character. Auditory acuity appeared normal (audiometry was 
impossible). appreciated change language French and German 
immediately, although did not know either those languages. 

naming objects failed rule. either produced paraphasias 
attempted paraphrase the word. The correct name was sometimes incorporated 
into short sentences. Naming parts the body was much more often correct 
than that other subjects, long was not called upon distinguish 
between right and left name fingers. Colours were rule named correctly. 
His ability produce automatic word series was also impaired, even the alphabet 
often confused and repeated part. could hum tunes but could not 
give them any words. was unable complete familiar phrases and sentences. 

Repetition words sentences spoken him was very grossly impaired 
this was the most consistently and most severely disturbed function. Only 
expletives were occasionally repeated. 

The following are samples from records the patient’s speech. 

(While having his tea) I’m going have one little piece put what I’ve, 
going just one little piece, given tea think. (Don’t you want any more 
eat?) Not too much, never time. (What did you for Christmas?) 
went there, I’d teerucker, turkey, can say I’m, and pommer whole strong, 
can’t say it, can’t say exactly, you’ll never see it, pink, pick, pig. pig, 
’ad pig lest it, piggle, etc. (Sing: God save the Queen). Do-ray-me- 
fah-sol-lah-tee-doh, etc., (the tune about correct). (He fails equally with other 
popular songs, but obviously knows the tunes.) 

Naming objects and pictures objects: (Pencil) pennstal.—(Match) 
sher two sters.—(Apple) pear.—(Aeroplane) barb bomber.—(Butterfly) 


(a, b, c) a, b, a, Cc, 4, a, b, 
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(Elephant) flanks, the alflamks, the affonksty, eflankm, evallent.—(Comb) 
comb.—( Nose) nose.—(Hand) hand.—(Ear) ear.—(Teeth) beef.—(Chin) 
chill, chin.—(Key) Gods different one gave, gober, gafer.—(Tea) sees. 

ball one ball box.—(Lemonade) clough.—(What’s your name?) Answers 
correctly. When asked repeat his name fails badly with other words. 
(Coat) bren texbro.—(Hand) turrent, turans, turan so.—(Foot) 
Shur.—(Tongue) bang.—(Ear) egg, his wuff, his orst. 

While very often correct naming parts the body, and colours, the patient 
repeating these words failed badly with others. 

read with many paraphasias which sometimes resembled sound 
the correct words. had only poor appreciation the meaning what 
had read and could not carry out written commands. Visual recognition was 
correct and easily identified pictures and colours. 

Apart from his name, which wrote correctly capitals, was 
incapable writing more than occasional letter, either spontaneously 
copying. could copy numerals fairly well. was unable write dictation. 

The patient was able draw simple objects and copy simple drawings. 

Use numbers: was unable carry out mathematical operations, spoken 
written, however simple. 

Manipulation matches: Ability construct figures was normal within the 
limits his understanding. 

The patient could dress normally without assistance. was able carry 
out and imitate gestures such shaking fist, indicating the air cross 
circle, cocking snook, etc. was able use ordinary tools correctly. 

There was gross disorientation for right and left, but appeared well 
orientated space and could localize accurately stimuli various parts the 
body, but seemed less attentive tactile stimuli the right than the left 
sides when both sides the body were stimulated spontaneously. While was 
able rule name parts the body had not the same time 
distinguish between right and left, almost invariably failed naming and 
pointing out his own another person’s fingers. 

Progress: The patient remained hospital until 28.2.54. was times 
very irritable and suspicious, sometimes even violent, and was often depressed. 
His speech disability, which was always aware, improved only slightly. 
was discharged his request, but home proved very difficult manage. 
expressed paranoid ideas concerning his wife’s fidelity and attacked her 
several occasions. Two months following his discharge had removed 
mental hospital. 


Summary 


right-handed patient aged showed the following syndrome 
the result intracerebral involving the left parietal 
region and verified biopsy logorrhoea with numerous paraphasias 
and corresponding impairment ability name objects; partial 
impairment understanding, varying considerably degree; gross 
inability repeat words and sentences spoken him, which was the 
most consistently and severely disturbed function; difficulty pro- 
ducing automatic word complete agraphia and complete 
right-left disorientation and finger agnosia. The patient was 
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aware all these disabilities. There was slight inattention tactile 
stimuli the right side the body. The patient showed marked 
personality disorder with aggressiveness and paranoid ideas. 


DISCUSSION 

easy understand why many students speech disorders 
have regarded the syndrome shown the three patients presented above 
more than variety, stage the restitution receptive 
aphasia. equally easy appreciate why others have been inclined 
view that syndrome one deserving special status. not rule 
preceded typical receptive aphasia. the first two, not each 
the three cases presented above, the clinical picture was the same from 
the onset. The patients were aware their speech disorder, which 
variance with the lack awareness disability usually seen receptive 
aphasia. Only the first case showed certain reduction speech impulses 
while the others had Both features have been observed this 
condition previous workers. Understanding was least impaired 
Case and most Case therefore possible regard the latter 
case combination central with receptive aphasia. each 
the three patients repetition words heard was the most severely 
disturbed function which hardly changed even when other functions 
improved. Whether not the syndrome conduction central 
aphasia regarded worthy special study depends whether 
that particular feature recognized remarkable and important. 

Pick gave more thought the act repetition its normal and 
pathological aspects than any other worker this field. his last 
survey aphasia (1932), which appeared only after his death, 
devoted special chapter repetition. pointed out that its quality 
corresponded that spontaneous language, but, being the easier 
task, repetition was usually less severely impaired than spontaneous 
speech. ‘‘The opposite, i.e. worse performance repeating than 
spontaneous speech, attributed that ‘‘rare 
loss the ability focus attention the words 
heard, and other unknown functional factors. Pick also pointed 
out that deliberate repetition words which were understood was usually 
easier than that words which were not understood. noteworthy 
that the cases reported here, well earlier cases this type, 
such difference could demonstrated. The almost indiscriminate 
character that disability, which often extends single letters and 
sounds, makes striking symptom. referring those patients’ 
inability focus attention the words heard, and other unknown 
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functional factors Pick obviously had mind the observations made 
who regarded disturbance that particular function and the ‘‘dis- 
appearance word responsible for the difficulty repetition. 

Goldstein’s view has been referred earlier this paper. 
true that repetition bound suffer inner language disturbed, 
but difficult see why repetition should rule more impaired 
than spontaneous speech. One (E.S.), earlier study (1933), 
pointed out that this was one the main difficulties Goldstein’s theory 
the identity central aphasia with conduction aphasia. true that 
cases have been described which repetition was not more severely 
disturbed than spontaneous speech Klein (1931) made careful study 
such patient who showed only slight impairment understanding. 
But even those cases the impairment repetition was unduly severe. 
difficult regard the prominence the inability repeat part 
and parcel disturbance inner language. more likely due 
disturbance function which, though important for speech, does 
not belong the mechanisms specific speech. seems important 
that the patient unable repeat not only sentences and words but 
also single letters and other sounds. Not the only are 
involved. Kleist (1932) thought that the inability repeat was kind 
apraxia, and interest that the first case described here 
typical apraxic symptoms were present. However, this combination 
exceptional and the disability altogether different order from 
apraxia. regarded the inability repeat the result shift 
attention from the word sound the meaning, the biological purpose 
being the maintenance understanding. However, the two functions 
are altogether different nature and therefore unlikely were 
borrow from each other. Understanding one the basic 
functions speech, while deliberate repetition words heard 
activity which lacks biological purpose, except perhaps early stage 
speech development and, adult life, the process learning new 
language. Clinical shows that the one function does not 
rule improve the expense the other: most cases auditory 
aphasia improvement understanding accompanied corres- 
ponding improvement repetition. The discrepancy between the two 
has been attributed the intervention the right hemisphere 
(Liepmann and Pappenheim, 1914; Kleist, 1934), but this assumption 
implies that repetition, unlike understanding, cannot compensated 
this way. 

satisfactory explanation the syndrome hardly possible without 
consideration areas the brain damaged those cases. Lesions 
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three areas the dominant hemisphere have been regarded various 
workers the part the insula adjoining the posterior 
portion the first temporal gyrus; the transverse temporal gyrus 
(Heschl) and the adjacent area the upper surface the first temporal 
convolution (planum temporale) the supramarginal gyrus with with- 
out involvement the angular gyrus. The area the first temporal 
gyrus which rule damaged receptive aphasia, has been in- 
variably involved, though not completely destroyed. Findings similar 
those made Case where only the white matter that gyrus had 
suffered, are typical. the majority cases the insula was not 
damaged, and lesions the left transverse gyrus and the adjoining 
planum temporale proved inconstant. The most consistent finding, 
apart from the involvement the first left temporal gyrus, has been that 
extensive lesions the supramarginal gyrus. This was the most 
severely damaged area each the two cases previously reported 
one (E. S.) and the first case this series. Kleist (1934) report- 
ing the examination the brains five cases made the same observa- 
tion. The involvement the parietal area was noted (1925) 
his earlier studies. regarded significant the causation the 
impairment repetition, but later believed lesion the planum 
temporale decisive. Goldstein (1948) has also stressed the 
importance parietal involvement. 

The earlier workers were not able test their patients for the presence 
parietal symptoms which have become known only during the last 
three decades. the patients presented above showed marked 
parietal symptoms, Gerstmann’s syndrome being common all three. 
Case the involvement the parietal area was verified autopsy, 
Case biopsy. seems that the combination incomplete 
lesion the posterior part the first left temporal convolution with 
extensive lesion the parietal lobe, especially the gyrus supra- 
marginalis, capable producing the syndrome known conduction 
aphasia. This does not exclude the possibility that may also pro- 
duced the combination the temporal Jobe lesion with lesion 
different localization. Both the so-called planum temporale and the 
posterior part the insula border the gyrus supramarginalis and 
possibly their lesion may this context have the same effect that 
the supramarginal gyrus. However, the first mentioned combination 
lesions far the most frequent. appears unlikely that the parietal 
lesion alone can produce the syndrome, Hilpert (1930) 
has become extremely doubtful whether there exists parietal aphasia, 
apart from the disturbance reading and writing (Niessl-Mayendorf, 
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1935 Critchley, 1953). much more likely that parietal lesions under 
certain conditions modify speech disorders caused lesions other 
areas. This appears the mechanism underlying the syndrome 
conduction aphasia. 

The assumption that conduction aphasia incomplete auditory 
aphasia modified the effect parietal lesion does justice both 
clinical observations and pathological findings. Parietal lesions tend 
impair the ability attend external stimuli. While alone they are 
not capable disturbing repetition heard speech sounds, they appear 
able when reception speech impaired. This mechanism 
can demonstrated only the disturbance understanding 
moderate degree. severe the patient unable understand the 
request repeat, and even can, there will marked difference 
between the severity the disturbance understanding and that 
repetition. 

attributing the patients’ inability repeat their inability 
attend speech sounds not imply that they are suffering from 
inattention the sense not taking notice the stimuli. are 
using the term for the impairment the ability focusing attention, i.e. 
with connotation which conforms 
This inability attend words heard would something similar 
the inability some patients with parietal lesions attend threaten- 
ing and painful stimuli described pain asymboly (Schilder and 
Stengel, 1928). case studied and Stengel (1937) the 
syndrome conduction aphasia was fact associated with pain 
asymboly. 

Conrad (1933) attempted fit the syndrome conduction aphasia 
into the parietal syndrome the essence which regarded the in- 
ability comprehend structures. Later (1948) regarded the speech 
disorder the result disturbance the process structuralization 
speech which his view the basic disorder aphasia. Such 
observations fail explain the specific nature the syndrome. 

Goldstein (1931) made clear that him the concept central 
aphasia had the significance working hypothesis rather than 
well-defined clinical picture theory. ‘‘To the term represents the 
task exploring, with the aid the speech disorders, the psychic 
processes which constitute inner language.’’ appears that com- 
bination moderate temporal and extensive parietal lesion, such 
underlies the speech disorder under discussion here provides the 
optimal conditions for revealing the disturbance inner language, 
inner instrumentalities which the more typical 
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forms aphasia are obscured the disturbance ‘‘the external 
instrumentalities speech,’’ i.e. disabilities expression and com- 
prehension. Although, therefore, the syndrome conduction aphasia 
not identical with the conceived central aphasia, might produce 
clinical pictures which are the nearest approximation speech disorder 
which involves inner language only. means studying inner 
language, therefore, the syndrome the incomplete auditory aphasia 
modified severe disturbance repetition might more suitable 
than slight auditory aphasia, because offers the opportunity study- 
ing paraphasia not only spontaneous speech but also the act 
repetition where appears even more clearly, and where can pro- 
duced has fact, been used for the study the dissolution 
inner language, i.e. paraphasia and paragrammatism, number 
authors (Goldstein, Klein, Van Woerkom, Conrad, Stengel, 
al.), some whom denied independent status among the 
aphasias. Klein (1931) regarded the severity the repetition disturbance 
due some accessory factor which did not justify its separation from 
the other aphasias. Kleist (1934) suggested that conduction aphasia, 
which also called repetition aphasia, was combination sound 
and word deafness with ‘‘apraxia sound The present 
writers subscribe the view that conduction central aphasia not 
independent type speech disorder, and they have attempted 
relate the prominence the repetition otherwise typical 
though incomplete receptive aphasia certain disturbances function 
associated with parietal lesions. However, this syndrome neverthe- 
less worthy the clinician’s attention, only indicator 
extensive parietal lesion the dominant hemisphere, addition 
lesion the temporal ‘‘aphasia 

seems very doubtful whether there central aphasia in- 
dependent form speech disorder and associated with lesions 
cortical area not including parts the aphasia regions. well 
remember that the term has double connotation refers 
lesion the centre hypothetical speech area, but also 
disorder chiefly affecting inner language which, according Goldstein 
central phenomenon the instrumentalities speech.’’ This 
author defines inner language, inner speech, ‘‘the totality pro- 
cesses and experiences which occur when are going express our 
thoughts, etc., external speech when perceive heard sounds 
language.’’ regards paraphasia the main indication dis- 
turbance internal speech. The term ‘‘central aphasia’’ therefore has 
the same time anatomical and psychological connotation. 
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referring the anatomical aspects, the 
syndrome, ‘‘incomplete receptive aphasia with inability 
referring the clinical manifestations, would more keeping with 
the facts than either the older terms. 

prominent feature aphasia, with the exaggerated ten- 
dency repetition characteristic certain other varieties aphasia. 
One (Stengel, 1946) has shown that the apparently automatic 
echolalia means associated with complete lack understand- 
ing words heard, and that those patients are able complete 
familiar phrases and sentences. They are invariably able produce 
automatic word series correctly. Echolalia well the completion 
phenomenon were shown occur only the conversational situation. 
They are not automatic reactions words perceived, but are based 
that two the patients presented here, inability repeat was 
associated with poor performance the automatic word series and in- 
ability complete familiar phrases and sentences. These patients 
were, far the production speech was concerned, unable 
identify with the interlocutor although understanding spoken 
language was partly preserved. They not show the tendency 


react excessively external stimuli which Goldstein regards general 
characteristic dissolution cerebral function, but rather the opposite 
far perceived words are concerned. This also suggests that the 
inability repeat not feature the dedifferentiation inner speech 
alone. 


CONCLUSIONS 

The history the concept central aphasia has been reviewed. 
Three cases falling into this controversial category have been presented. 
each case the speech disorder was associated with symptoms indi- 
cative involvement the parietal area the dominant hemisphere. 
The presence lesion was verified one case autopsy 
and another biopsy. The status central aphasia among the 
speech disorders has been discussed. the light the observations 
presented and previous work the conclusion has been reached that 
the syndrome described central aphasia, and earlier conduction 
aphasia, incomplete receptive aphasia modified impairment 
the patient’s ability focus attention word sounds produced 
the aphasia temporal region with extensive damage the neighbouring 
parietal area. 
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wish express thanks Dr. Woolf, some time Lecturer 
the Institute Psychiatry, for carrying out the pathological in- 
vestigations Case 
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CERTAIN DISTURBANCES ATTENTION ASSOCIATED 
WITH ORGANIC CEREBRAL DISEASE 


MARGARET REINHOLD 
St. George’s 


ALL human behaviour, thinking and development depend upon the 
awareness sensations. The term ‘‘attention’’ describes state 
heightened increased awareness particular sensations. pro- 
posed this paper discuss certain disturbances attention 
patients suffering from cerebral lesions. 

Awareness sensation perception the qualitative experience 
conscious person. generally believed that physiological events 
nervous tissue accompany precede sensation these events include 
the reception, transmission, differentiation and integration sensory 
stimuli. Physiological phenomena are regarded quantitative that 
they may described symbols signifying precise measurement. 
These symbols measurement are, far objective. 
Qualitative phenomena are here regarded those which cannot 
described quantitative terms, but are described means symbols 
relating quality they are subjective nature and all descriptions 
them are derived from subjective experience. suggested that clear 
distinction should drawn between qualitative and quantitative 
phenomena and that terms relating the one category should strictly 
confined that category. attempts are made describe quality 
terms quantity and vice versa, confusion ensues. Certain conditions 
states, however,’may described either subjective objective 
terms. example such state consciousness. suggested 
that the term ‘‘consciousness,’’ when scientifically used, should con-. 
fined the description states observed other individuals. Con- 
sciousness concerned with the active experience sensation, and 
not with the events which precede accompany this experience. 
disorder present the nervous system which interferes with the 
reception, transmission integration nervous impulses, con- 
sciousness may yet maintained. deaf, blind, dumb and hemi- 
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experiencing sensation which his nervous system able offer 
him, may maintain consciousness. Consciousness may dependent 
upon such dynamic factor amount nervous energy and not upon 
integrity structure. 

has been suggested above that, scientifically, the term conscious- 
ness may used describe the state behaviour individuals under 
observation, and possible observe the immediate response such 
individuals sensory stimuli applied The response sensory 
stimuli, however, involves the subjective, qualitative experience the 
subject, which cannot measured objective means. The response 
sensory stimuli dependent also upon other factors, one which 
Conscious persons may not perceive certain sensations 
because they are attending other sensations. was stated above that 
the term ‘‘attention’’ describes the increased intensified awareness 
(intensified quality) any immediate sensory situation. attempt 
will made this paper illustrate that requires 
spontaneous action psychological and physiological nature. 
rule, attending particular perception necessitates the isolation 


that perception from other simultaneous experiences. Attention 


generally initiated psychologically, and result this initiation, 
certain physiological events occur the nervous system. some 
damage the nervous system interferes with these physiological 
processes, patient may unable attend—that is, only person 
capable experiencing sensation able, voluntarily, isolate and 
intensify that experience. attempt will now made illustrate the 
interrelation psychological and physiological phenomena regard 
perception, and demonstrate the effects lesions the nervous 
system upon attention. Two patients will described, selected from 
group cases similar nature. The findings are characteristic 
and commonly seen. 


Case 1.—Miss B., aged 28. Occupation: Physiotherapist. 

This patient was admitted Atkinson Morley’s Hospital 17.12.53, and, 
following examination Dr. Denis Williams, she was placed under the care 
Mr. Valentine Logue. story was that two months before her admission the 
patient began experience sudden brief attacks numbness and tingling the 
right hand, the thumb and first finger being mainly affected. about the same 
time she noticed some difficulty finding the correct words express herself 
and occasionally her speech was slurred. She found reading slow and had difficulty 
understanding what she had read. She suffered from mild morning headaches 
and occasional severe pains the head precipitated coughing rapid 
movements. 

Following her admission Atkinson Morley’s Hospital she experienced 
brief attacks tingling the right hand and the right side her face. 
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examination she was found have right lower facial weakness, normal 
power both upper and both lower limbs, slightly brisker reflexes the right 
side the body compared with the left, and marked sensory disturbance 
the right hand. The sensory examination will described greater detail 
below. She also showed, times, slight hesitation when speaking, loss 
for the word. Reading was slow but otherwise not noticeably impaired and the 
patient was able understand what she read, during testing. Her writing was 
little child-like and untidy (she said this was recent deterioration), and her 
spelling long and difficult words was slightly faulty. The disturbance 
language was thus not marked. 

Special the skull and chest revealed abnormality. 

EEG was said have indicated widespread diffuse lesion the left 
hemisphere which gave secondary changes throughout both hemispheres. 

ventriculogram showed fairly large space-occupying lesion the left 
parietal region. 

31.12.53 Mr. Logue dissected away meningioma cm. 
diameter which projected about cm. into the brain. The histological report 
described the tumour meningioma endothelioid type. The tumour weighed 
grammes. Because the risk hemorrhage the bone flap was not im- 
mediately replaced. 

patient made good recovery from the operation. 8.1.54, 
eight days after operation, however, she began complain feelings strange- 
ness and unreality which she found difficult describe. These feelings included 
sensation fear ‘‘as something going After some days the 
patient was much better and the ‘‘unreal disappeared. two occa- 
sions later date she experienced return these symptoms—once when she 
found herself wide, open hilltop, and once, very large 
and crowded room. these occasions, the patient felt, she said, ‘‘as the 
space was too large;’’ she could not focus any one thing (‘‘there was too 
much’’), and she found this very disturbing. 

19.1.54 the patient was examined before her temporary discharge from 
hospital. abnormality could then found the cranial nerves. There 
was some wasting the Ist dorsal interossei muscles but loss power the 
right hand compared with the left. Sensation the right hand was, however, 
still abnormal. The patient went home for some time and was readmitted 
22.3.54 (about six weeks after operation) for replacement the bone flap. 

lumbar puncture was then performed and revealed cerebrospinal fluid 
pressure 100 mm. water R.B.C. 35, W.B.C. less than protein -030 gramme, 
sugar and globulin normal and chlorides 750 per cent. The bone flap was re- 
placed, after which procedure there was short-lived return the tingling and 
numbness the right hand. The patient rapidly improved once more, was 
wound some weeks later, and finally restored her work physiotherapist 
large hospital. her final discharge from Atkinson Morley’s Hospital, the 
patient appeared alert, cheerful, normal person. abnormal physical signs 
could discovered apart from very slight impairment appreciation sensa- 
tion the thumb and first finger the right hand. 

Sensory examination.—The patient was examined regular intervals during 
her stay The examinations were never prolonged and took place, 
rule, when the patient was cheerful and without headache. She was all 
times co-operative and intelligent, somewhat obsessionally anxious exact 
her answers during testing. 

Shortly after the operation and again after replacement the bone flap the 
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patient suffered from marked impairment appreciation variety sensa- 
tions the right hand. Because this faulty perception, voluntary movements 
were also impaired (Gooddy, 1949). The examinations discussed below chiefly 
describe findings when the right hand was its worst. 


Sensation. 

The patient experienced constant sense numbness the thumb and first 
finger the right hand and the whole hand felt there were 
something between and whatever touch—as was wearing (In 
fact, testing, all the fingers the right hand seemed equally affected, but 
the patient mainly complained the thumb and first finger.) The patient stated 
that the right hand felt worse more numb immersed water, when the skin 
this hand felt under The middle finger the 
hand seemed the most severely affected testing, but the patient this finger 
felt the most normal. The patient thought that temperature was less acutely 
perceived the right hand than the left. The right forearm felt lighter than 
the left and had done since the onset her symptoms. the patient’s 
condition improved she stated that she was more aware her right 
Although her disability was minimal her final discharge from hospital, 
the patient still complained ‘‘she had difficulty feeling pulse with her right 
hand and palpating both which she was attempting practise 
before returning her work physiotherapist. She also could not carry out 
certain actions, such finding and turning the light switch the dark with 
her right hand. 
Movements the Right Hand. 

The patient found certain voluntary movements difficult. She complained her 
fingers felt For example, when asked touch each finger 
separately with her thumb she was able this easily the direction the 
little finger first finger, but had considerable difficulty the direction first 
little finger. She also could not put glove her right hand. The 
impairment movement improved steadily. 


1.—The Appreciation Sensation the Right Hand during Testing. 

The patient was all times slower her responses testing the right 
hand than the left. Shortly after the operation, there seemed marked 
delay the appreciation sensation the right hand. 

sensation the manner described Bender (1946) was 
more rapid the right hand than the left. Bilateral simultaneous stimuli were 
all times equally appreciated. 

touch (applied with fine brush) was appreciated everywhere, 
but felt fainter the patient over the thumb and little finger. Touch was poorly 
localized when stimuli were applied the fingers. The patient felt the sensations 
somewhere the fingers but was uncertain their precise location. 

prick was perceived everywhere except the palmar 
aspect the right thumb and right thenar eminence. 

Hot and cold were distinctly perceived the right hand 
but seemed less intense than the left hand. 

V/.—Vibration was equally perceived the right and left hand. 

solid form: For some days immediately after the 
operation the patient had difficulty with the identification objects placed her 
right hand while her eyes were closed. her condition improved, she was able 
identify objects more easily. 
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sense. The patient was unable find precisely the forefinger 
her right hand with the forefinger the left hand while her eyes were closed. 
She was able find her left forefinger with her right forefinger with closed eyes. 

This common finding patients with cortical sensory disturbance. 
easier locate well-perceived part the body with imperfectly perceived 
hand than locate imperfectly perceived hand with well-perceived one. 

The patient stated spontaneously that she knew the position her wrist 
space when her eyes were closed but not the position her fingers. 


sensibility. There was some impairment appreciation 
posture the fingers the right hand. The relation attention sensory 
perception demonstrated tests now described, namely, two point 
discrimination, finger identification and the localization sensation. 


X.—Two-point discrimination (tested means applying compass points). 
the fingers the hand, the patient was able appreciate and locate 
correctly two points 0-5 cm. apart; the palm the left hand, the patient coulu 
the same with the points cm. apart. 

the right hand, two points 0-5 cm. apart were often felt one the finger 
tips, and two points cm. apart were felt one the palm the hand. The 
patient, however, soon learnt distinguish between the sensation resulting from the 
stimulus two points (although this was perceived single point) and that 
resulting from the stimulus one point. The former sensation felt ‘‘a little 
bigger, the latter was normal size. The patient was asked 
open her eyes and watch the application the stimulus. When two points were 
applied, the patient again said she felt the stimulus point only, but now 


she felt only the point, clear, isolated manner. The spreading 
did not occur. was much easier for the patient discriminate two 


points with her eyes closed when the compass points were applied side 
side direction (that is, transversely across the central longitudinal axis the 
finger tips) than when they were applied vertical direction (parallel the 
long axis). This appears the case number normal persons similarly 
tested. The reason not known. 

After the tests had been repeated number times any one examination, 
the patient found much easier perceive two points her right hand. 
her discharge from hospital she seldom failed distinguish two points with 
eyes closed when tested the manner described above. 


fingers and location touch the right hand. The 
patient was asked close her eyes. The examiner then lightly grasped the distal 
phalanx any one finger time her right hand, and the patient was asked 
identify which finger was held. The patient had great difficulty with this test. 
Not only did she fail identify any finger correctly, but seemed her that 
the sensation affected more than one finger, spread from one finger the next. 
When, for example, the second (middle) finger was grasped, the patient said, “‘it 
feels you are holding the first and touching the When the first 
(index) finger was grasped, the patient said, ‘‘it feels like the first and second, 
but you aren’t holding either properly and you are touching between the two.” 

When the second finger was grasped once more, the patient again said, 
feels you’re holding the first finger and touching the 

When the fourth (little finger) was grasped, the patient said ‘‘it feels like two 
fingers but can’t tell you which The patient was this point asked 
open her eyes and see the correct state affairs; she said the sensation immediately 
seemed felt its correct location. The test was repeated with each finger 
again, first with her eyes closed, then while she watched. While her eyes were 
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closed the result was described above. While she watched she said she 
appreciated each sensation its correct location. 

The test was repeated intervals but was sometimes varied the following 
manner: instead naming the fingers which the patient felt grasped the 
examiner, she was asked move the finger. She was equally 
performing this task. When the second (middle) finger was held, the patient said 
this was the second third (ring) finger. She was told was the second. She 
was asked move it. She very tentatively moved the finger. She realized 
she was not moving the correct finger but said, excuse, that first was easier 
When the fourth finger was grasped, the patient said, with closed 
eyes, that she felt the touch the first and slightly the second. Asked then 
move the finger held, she slightly moved the first and second fingers and said, 
can’t move The test was repeated while the patient watched the 
cation the stimulus. She was immediately able move the finger grasped 
the examiner when asked so. 

When the test had been repeated number times successive occasions 
the patient improved greatly it. The feeling spread sensation, perceived 
only while her eyes were closed, persisted, however, for some time. The spread 
sensation was inconsistent its direction, but for some days took the following 
pattern 

When the distal phalanx the thumb was grasped, sensation spread the base 
the thumb; when the tip the first finger was grasped, the sensation spread 
from the first the thumb; when the second finger was grasped, sensation spread 
the third finger; when the fourth finger was grasped, sensation was located 
the second finger, spreading the first. With eyes open, the patient always 
perceived the sensation its correct location. 

her finger was moved and down the metacarpo-phalangeal joint the 
same time the distal phalanx was grasped, and she was asked name the 
finger (with eyes closed) she could more easily than when the finger was 
still. 

her final discharge from hospital, the patient was able name and move 
all fingers correctly when these were tested while her eyes were closed. She was 
also able identify letters and numbers drawn the palms her hands while 
her eyes were closed, being just accurate the right side the left. 

patient stated frequently the early stages her illness that she 
found the tests described above very difficult. her own words, have 
concentrate terribly hard. It’s awfully hard She said spontaneously that 
certain conditions increased decreased the difficulty concentrating and appre- 
ciating sensation correctly the right 

was more difficult locate touch with closed eyes when her fingers 
were close together, easier when they were spread wide apart. 

proximal stimulus was already present, such the examiner’s hand 
holding her wrist steady her hand, ‘‘it was practically impossible tell what 
was going The proximal sensation was highly distracting and 
destroyed her ability attend the distal sensation. 

Practice repetition test made very much easier concentrate 
the test. 

was often possible appreciate the qualities sensation immediately 
following the application the stimulus—for example, two compass points—but 
almost once the sensation became and difficult appreciate correctly. 


Case 2.—E. H., housewife 67, was admitted Atkinson Morley Hospital 
15.5.54 under the care Mr. Wylie McKissock. illness had begun two 
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years previously, with sudden attack weakness and the left hand. 
She “‘went turn and found she was unable so. The symptoms 
lasted some moments and then cleared. After this she noticed from time time 
some temporary with the use her left hand. About one year before her 
admission hospital, she underwent operation for the removal gall-stones. 
When convalescent, she had major epileptic attack. The attack began with 
sensation hot the little and ring fingers her left hand, 
which spread into her arm, and developed into painful 
her left side. The left arm began jerk, slowly first and gradually quicker 
and quicker until she fell unconscious. She continued have major attack 
the same pattern about once every six weeks until her admission hospital. 
During this time the power her left hand gradually decreased, especially 
the second (middle) third (ring), fourth (little) fingers. She was unable 
buttons hold fork cup. Her left leg began drag after she had walked 
short distance. vision became She noticed she was missing 
objects her left side. She was also leaving out letters and sentences the 
left side the page when reading. She noticed, addition, 
different the middle her field vision—‘‘a piece which looked 
ragged and which appeared for few seconds time. One morning the 
tablecloth sideboard suddenly seemed move spirally the wall. The 
effect faded after minute two. From time time she experienced sudden 
brief confusion her field vision. Occasionally she saw double. Several times 
she noticed that familiar objects looked very strange. The nurses’ caps the 
hospital looked momentarily like tall white hats. She occasionally found 
difficult recognize old friends. 

Another symptom which puzzled but did not alarm her was the occasional 
sense another presence her left side. She would feel, with absolute certainty, 
that someone was standing beside her, had walked past her the left. When 
she looked up, she saw one was there. She was not frightened these 
experiences. times she even feit someone touch the left side her body, 
when she turned there was one beside her and the room was empty. She 
realized she must have made mistake—‘‘It must have been imagination, but 
was quite sure someone was 

Questioned about her left hand, she said, ‘‘the feel all wrong. Some- 
times bed find I’m holding left hand with right when they’re under 
the bedclothes and can’t imagine whose hand I’ve got hold of.’’ The left hand, 
she said, all looked her crooked, and, she confessed, ugly 
and deformed. upsets me—I can’t tell you don’t like (The 
examiner could see difference the appearance the right and left hands.) 
The patient said she had look very carefully her left hand make sure 
belonged her. 

Shortly before admission she began have some difficulty dressing. She 
found she put her clothes back front upside down, that she some- 
times had have some help with them. 


examination the patient was found suffering from left 
homonymous hemianopia. The cranial nerves were otherwise normal. Her left 
arm and leg were slightly weak, and the reflexes were slightly brisker the 
left limbs. There was sensory disturbance the left half the body, most 
marked the left arm and hand. This disturbance will described greater 


detail below. 
X-ray the skull showed the pineal gland displaced 


the left. 
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EEG indicated space-occupying lesion the right temporo-parietal 
region. 

Ventriculography showed shift the lateral ventricles the left. ‘‘The 
findings indicated expanding lesion the mid-parietal region the right 
hemisphere, probably extending deeply towards the 

21.5.54 biopsy was performed which did not, however, reveal the nature 
the lesion. 

right carotid arteriogram showed the anterior cerebral artery displaced 
the left. 

27.5.54 second biopsy was performed but this again failed reveal 
any abnormal tissue, craniotomy was performed Mr. Wylie McKissock 
28.5.54. tumour was revealed the right parietal region which was partially 
excised. The patient’s condition steadily deteriorated, however, and she died 
3.6.54. Post-mortem examination disclosed the presence primary carcinoma 
the right bronchus. Three secondary deposits were present the pancreas. 
There were metastases the dura said the right motor area invading 
brain substance.’’ The brain was sectioned later. The tumour which had been 
removed operation was found the only other intracerebral secondary 
deposit. 

Detailed sensory examination the left hand and forearm.—The patient’s 
condition and her appreciation sensation varied during the different stages 
her illness. 


Stage Admission and Before 

Touch and pin-prick.—Tested with eyes closed, single stimuli were appreciated 
everywhere the body, but there seemed slight delay perception over 
the whole the left hand. Occasionally the patient did not respond stimuli 
the ulnar side the left hand. was thought this might due neglect 
the left rather than pure inability perceive the stimuli. Bilateral simul- 
taneous stimuli were perceived only the right side the body. 

Single pin-pricks left ‘‘a little sharper the right’’ than the left hand. 


solid form.—The patient showed clear inability identify 
objects placed her left hand while her eyes were closed. These objects were 
handkerchief, comb, pencil, nail file, powder compact, and bunch 
keys. She was once able identify every object when was placed her 
right hand. When they were placed the left hand she was able describe 
them certain extent. For example, the powder compact was called ‘‘hard 
and although she could not tell was round, and the nail file ‘‘cold, 
hard, pointed, rough, She failed, however, recognize any object. 


Position sense.—With closed eyes, the patient was able, although with difficulty, 
find and touch the right forefinger with the left forefinger. She was quite unable 
find the left forefinger with the right. 

Postural sensibility was markedly impaired, especially the second (middle) 
third (ring) and little fingers the left hand. The right hand was normal. 

Voluntary movement was, course, impaired the left hand account 
the sensory disturbance. 

fingers the left hand.—The patient was asked close her 
eyes. Various fingers were then grasped the examiner one one and the 
patient was asked name each finger turn. When the second (middle) finger 
was grasped, the patient called this the When the little finger was 
grasped, the patient again said ring The patient was asked open 
her eyes and look the finger, then still held the examiner. The patient 
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looked puzzled and said “It feel like the little The examiner 
then asked her watch while the stimulus was again applied the little finger. 
she watched she said ‘‘Yes, that feels right. feels like the little finger 
was constantly found that when stimuli were applied while the patient’s eyes 
were closed, she failed identify the finger, or, other words, locate the 
sensation correctly. Under these circumstances she called the little finger ‘‘the 
middle moving the middle finger and down attempt confirm her 
guess, “‘the one before the little she would admit she was not sure 
which finger was grasped. She was able identify the thumb and first finger 
when these were stimulated while her eyes were closed. When the patient watched 
the application the stimulus, “all the fingers felt she said. The 
sensation then seemed the appropriate fingers. The patient complained 
that ring finger was the one she was most bothered about. wouldn’t 
what she meant testing, however, the second, third and fourth 
fingers seemed equally affected. 

Stage Days after the Ventriculograhy and First Biopsy 

The patient was alert, cheerful and co-operative. Her left arm, however, now 
lay limply the bed, appearing paretic and immobile, while previously numerous 
small, wandering, involuntary movements had been constantly seen the fingers 
and hand. The patient now exhibited marked neglect the left side herself 
and space. addition, she seemed unaware of, and fact denied, any disability 
the left hand. 

She was asked how her left arm was that day. She replied without hesitation 
feels all right 

there anything all wrong with 

now. feels perfectly all right.’’ 

The patient was asked make certain movements with the left hand. The 
arm and hand were slightly weaker than before the biopsy but all movements were 
possible, although slowly and clumsily executed. The patient watched the hand 
closely she moved it. She was then asked again ‘‘Is your hand perfectly all 
She finally admitted was little heavy. doesn’t easily 
the other 

She was asked close her eyes. 

(It was lying top the bedclothes angle degrees her trunk.) 

She replied was under the bedclothes lying her thigh. 

The examiner asked the patient inspect her arm. The patient appeared quite 
unconcerned its position. She was asked close her eyes once more and the 
arm was placed parallel her body top the bed cover. She was asked 
where was. 

‘‘On top under the bedclothes 

She was asked look She went through tragi-comic pantomime 
searching for it. this point catastrophic reaction seemed dangerously 
imminent and the patient was reassured. 

When simultaneous bilateral stimuli any kind were applied the right 
and left hand and arms, the patient appreciated only those the right side, how- 
ever gross the stimulus the left. Single stimuli (touch, pin-prick) could 
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appreciated everywhere except over the ulnar border the left hand and the 
little finger. 

The patient could still identify (with closed eyes) the left thumb when was 
grasped. She could not identify fingers one, two three, and she could not now 
appreciate whether the left little finger had been grasped not. 

When the middle finger was moved and down the metacarpo-phalangeal 
joint, the patient, with closed eyes, felt that more than one finger was being moved, 
but she was not sure which fingers these were. 

The patient was able move the index, middle and little fingers separately 
when asked while her eyes were closed. The neglect the left side im- 
proved after day and she longer denied the disability her left hand. 
fact, she seemed more acutely aware than befoy. condition, how- 
ever, deteriorated steadily. last examination was performed following the 
second biopsy, when the patient, although gentle, cheerful and co-operative 
ever, was less alert. this occasion there was again gross neglect the left 
side her body, unawareness the position her left arm, and gross under- 
estimation the disability her left arm. The left arm and hand were now 
moderately paretic. Voluntary movement was markedly disturbed. The patient, 
however, replied, being questioned the state the hand, only that 

She underwent operation next day and died soon afterwards. 


DISCUSSION 


(1) The following aspects perception are noted regard patient 

(a) She was able perceive and attend single sensations which 
involved judgment degree, and which did not require judgment 
complex sensory relationship—for example, she felt and recognized 
touch, pin-prick, temperature and vibration both hands, and was 
able perceive that certain these sensations were fainter the right 
hand that the left. She was also able perceive bilateral simultaneous 
stimuli her right and left hands. 

(b) When was necessary for her judge spatial sensory relation- 
ships she experienced great difficulty—for example, with the recognition 
solid form, with finger identification and two-point discrimination. 
The judgment spatial relationships more difficult task than the 
judgment degree intensity and may require attention the part 
the perceiving individual. This will discussed greater detail 
below. 

(c) The fluctuating nature perception illustrated. For some 
days, when her fingers were grasped one one while her eyes were 
closed, the patient perceived the sensation spreading 
certain other fingers. Later the spread sensation involved different 
fingers. 

(d) The dynamic nature perception illustrated. The patient 
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stated that when two compass points were applied her skin the 
sensation immediately following their application was clear, but almost 
once became 

(e) phenomenon illustrated. The patient stated that 
when single finger was grasped while her eyes were closed the sensation 
seemed spread other fingers. This effect ‘‘spreading’’ 
sensation not uncommonly experienced patients suffering from 
lesions any part the nervous system causing disturbance per- 
ception. 

(f) The effect proximal distal sensation patient suffering 
from cortical disease illustrated. The proximal stimulus interferes 
with the perception the distal stimulus, the patient herself des- 
cribed (‘‘when you hold wrist can’t tell what going 
hand’’). Similarly she was only able appreciate the proximal two 
compass points, even with her eyes open. This phenomenon perhaps 
concerned with attention and will discussed greater detail below. 

(g) The effects repetition training perception are illustrated. 
When the application stimuli had been repeated number times, 
the patient was easily able judge the difference between two and one 
compass points—whereas the beginning the examination she could 
not tell whether two one points had been applied. Similarly, after 
practice, she could identify fingers correctly with closed eyes. the 
early stages learning, re-learning, after lesions have disturbed the 
cortex, attention necessary. This will discussed greater detail 
below. 

(h) Decreased adaptation time (according Bender, 1946) illus- 
trated the affected hand. 

tions other categories illustrated. The spreading sensation 
experienced the patient when her single fingers were stimulated (with 
closed eyes) was abolished when she watched the application the 
stimulus. The sensation was felt its correct location when she watched 
the application the stimulus but was imperfectly located when applied 
while her eyes were closed. 

Visuo-tactile and visuo-postural integration therefore occur un- 
conscious levels before perception achieved. 

The impairment voluntary movement when sensation 
disturbed illustrated (Gooddy, 1949). The patient found difficult, 
for example, turn the light put her gloves. 

(k) psychological disturbance more complex order also 
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illustrated, namely, the patient’s feelings unreality about herself, 
which disappeared her condition improved. 

(2) The following aspects perception are noted regard the 
patient 

(a) Like patient B., she was able perceive and attend single 
sensations which involved judgment degree and which did not 
require judgment complex sensory relationships. She felt and 
recognized touch and pin-prick both hands. Degree intensity 
could estimated. She was, however, unable appreciate bilateral 
simultaneous stimuli her right and left hands. This will discussed 
below. 

She had difficulty with the judgment spatial sensory relation- 
ships, for example, with the appreciation solid form, finger identifi- 
cation and two point discrimination. Position sense and postural sense 
were also impaired. 

(c) Voluntary movements were impaired because the sensory dis- 
turbance. For example, the patient turn ona and found 
she was unable so, while her hand felt numb and strange. 

(d) Visual disturbances are illustrated the forms hallucinations 
and distortions. cloth the table moved spirally the wall. ... 
The nurses’ caps looked like tall white hats.’’ The patient also found 
difficult recognize old friends. 

(e) Difficulty with dressing occurred. This difficulty aspect 
spatial disorientation, mainly concerned with the relation outside 
objects (clothes) the parts the body. 

(f) The patient suffered marked degree from complex psycho- 
logical abnormalities another order. The cerebral lesion disturbed 
her notions space and her body and the relation its parts 
one another. Difficulty with dressing has already been 
she also suffered from visual and tactile hallucinations. She believed 
that someone stood her left side, and that person occasionally 
even touched her the left part her body. (She realized, however, 
that this was only her 

regards the disability her left side, she first had the notion 
that the hand looked deformed and ugly.’’ Later, she refused 
admit that the hand was disabled, although this time was severely 
affected. She rejected the notion disability and refused accept 
the physical change. addition these phenomena, she neglected 
the left side space and also was unable appreciate the left sided 
stimulus when simultaneous stimuli were applied her two hands. 
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obvious from the description the above patients that per- 
ception sensation involves interrelated physiological and psycho- 
logical processes, both which may disturbed disease the 
nervous 

The physiological processes involve the transmission nerve im- 
pulses the psychological processes involve the one hand the judg- 
ment sensory relationships and, the other, the notion the 
relation the parts the body one another and the outside world 
together with many other factors, one which may desire 
maintain normal intact being. The theory sensory perception, 
partly outlined previous paper (Gooddy and Reinhold, 1954) now 
amplified. After the reception sensory stimulus, pattern nerve 
impulses travels along the nerve fibres. intervals, possibly even 
the site origin the impulses, for example, the skin, joint, the 
pattern fragmented, re-distributed and dispersed among the nerve 
various levels the nervous system, perhaps the spinal 
the thalamus and cortex, integration takes place. After each 
integration has occurred, however, there again differentiation, 
fragmentation and dispersal patterns, that relationship achieved 
with all patterns nervous activity which are already present the 
nervous and with those which follow later result new 
The original pattern therefore spread widely the nervous 
‘system its complete differentiated states. The circulation and dis- 
persal and reintegration the pattern continue with increasing elabora- 
tion throughout the nervous system and reach their greatest complexity 
when most widely distributed the cortex. The pattern thrown into 
relationship with vast number other circulating patterns, some 
which are related all past and present experience and some which 
inborn and hereditary. This fragmentation, dispersal and circulation 
nervous patterns belong the physiological activity necessary for 
perception. The psychological activity which perception demands 
includes the active judgment sensory relationships. not know 
the precise relationship physiological events mental experiences 
presume that such relationship exists. That say, the 
physiological patterns nervous activity are, manner unknown 
us, the basis psychological activity. The extreme complexity 
patterns and their wide circulation permit complicated 
differentiation and integration the nervous system which the basis 
for judgment sensory relationships. The mental judgment sensory 
relationships performed the contrasting and comparing 
from all parts the body. Sensations the same category are 
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compared with one another, for example, touch with touch (thus pro- 
viding basis for degree intensity) and with sensations another 
category, for example vision with touch. Sensations immediately per- 
ceived are compared with sensations perceived the past. this way 
individual achieves mentally integrated notion the body and its 
relationships the outside world. must emphasized that the 
the body can exist such the cerebral cortex (Gooddy, 
1955, Personal Communication). The nervous system more than 
transmitter dynamic patterns (Gooddy and Reinhold, 1954). The 
mentally integrated notion the body the background, basis for 
the judgment all new sensations. individual permitted main- 
tain the notion his body means the continual flow impulses 
and patterns from every part. The integration sensory information 
not necessarily performed conscious manner, that is, attention 
not required for this task, except infancy and childhood. The mentally 
integrated notion the body can impaired cerebral disease. 
the case the patient she was aware disturbance sensation 
her right hand. She was particularly aware her difficulty with 
the judgment sensory relationships. 

The patient H., however, times retained concept her body 
intact and undisturbed any abnormality, although severe impair- 
ment sensation and movement fact existed. addition the 
judgment sensory relationships, other more complex psychological 
factors are involved. Among these complex factors are included those 
which cause individuals suffer from hallucinations, rather 
than abnormal spontaneous sensations. Personality, insight and intelli- 
gence also influence perception, desires and prejudices. 
suggested that neurological investigation should not confined the 
physiological aspects perception. The psychological aspects play 
equally important part. 

Attention another phenomenon profoundly concerned with the 
perceptual processes discussed above. .Attention necessary for all 
perceptual tasks any difficulty, that is, for the judgment complex 
sensory relationships. Attention doubt essential during infancy 
order learn accomplish sensory judgments which later life 
not require individual’s attention—for example, for sitting upright, 
standing and walking, for appreciating three dimensional vision and 
touch, for correct localization objects space, for right-left orienta- 
tion, and, later life, for playing the piano driving car. terms 
the theory perception described above, the physiological aspect 
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attention includes the continued and intensified circulation and integra- 
tion particular patterns nervous activity, with simultaneous 
diminution co-existing other nervous activity. The psychological 
aspect attention includes the voluntary isolation and intensified aware- 
ness particular sensations. the above definition attention 
accepted, namely that attention act isolation and increased 
perception sensation the part individual, then the term 
used Critchley (1949) the correct one use 
when describing patient’s failure perceive one two simultaneously 
applied stimuli (although single stimuli are everywhere perceived). 
Bender (1945) describing such patient stated that ‘‘attention was 
evidently not factor, for the patient was instructed and sincerely 
attempted concentrate the side which sensation was in- 
hibited. Attention not, however, purely psychological 
phenomenon this author and most others assume. The patient does 
not attend the ‘‘side which sensation inhibited’’ because 
prevented from doing physiological disturbance function. 

tendency towards singleness unity appears the rule 
human function and behaviour. 

While are anatomically divided into two well-separated halves, 
behave were single structure. The separate existences 
the parts our bodies merge function. urgently struggle 
preserve integration, physiologically and psychologically. This unity 
function perhaps part the explanation handedness. use, 
fact, one hand. The non-dominant hand does more than assist 
the leading hand. The latter always performs the initial action. There 
is, therefore, each inborn tendency attend one side, 
neglect the other. This may explain why neglect the side opposite 
the minor hemisphere more frequently seen cerebral disease than 
neglect the dominant side. Our notions our bodies, and the 
functions the nervous system are directed towards unity. 

Attention aspect the drive towards single objective. 


SUMMARY 


Perception regarded process involving both psychological and 
physiological activity, each aspect being related the other. 

Perception defined the qualitative experience conscious in- 
dividual preceded sequence events including the 
unconscious reception, differentiation and integration sensory stimuli. 
Perception regarded process demanding spontaneous action 
the part the perceiving individual. important factor concerned 
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with perception Attention also regarded involving 
psycho-physiological action, and suggested that attention requires 
the isolation and intensification perceptions. 

Two patients are described, both whom illustrate the complex 
interrelated physiological and psychological aspects perception. These 
patients also suffer from disturbed power attention. theory 
sensory perception suggested, namely that sensory stimuli evoke 
patterns nerve which are fragmented, differentiated, cir- 
culated and re-integrated throughout the nervous system. this way 
complex relationship achieved with all patterns nervous activity 
already present the nervous system and with those which follow 
result further stimuli. 

The physiological patterns nervous activity are, manner 
unknown us, the basis for psychological aspect perception, 
namely the judgment sensory relationships. According this theory, 
attention involves the isolation one more patterns nervous 
activity and the intensification, increased circulation and integration 
these patterns. involves also the psychological isolation and active 
judgment sensory relationships. result the clinical investi- 
gations appeared that certain factors influence attention, such the 
number stimuli applied any moment time, 
ability attend may thus caused physiological, well psycho- 
logical factors. 

Finally suggested that attention aspect the human 
tendency towards active integration function unity. 
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CRITIQUE STRYCHNINE NEURONOGRAPHY 
THE MONKEY 


Neurosurgical Unit, Johannesburg General and Department Anatomy, 
Witwatersrand University 


INTRODUCTION 


common experience that the definition area within the 
precentral region man has proved impossible since electrical stimula- 
tion does not produce the suppression phenomena attributed area 
from animal experiments (Dusser Barenne al., and 
Since there some evidence that suppression effects only appear 
animals under barbiturate (Clark and Ward, 1948), the 
failure differentiate area human neurosurgery may attributed 


different conditions was then considered that the 
delimitation area the method strychnine neuronography 
might less dependent the type and thus might 
applied the human brain. With this view series experiments 
was done monkeys using the standard method strychnine neuro- 
nography and also method involving simultaneous 
strychninization two more points. 

According the observations McCulloch (1949), 
division the precentral cortex the monkey into areas and 
should possible the following findings 

subdivision area the whole arm leg subdivision 
but areas and are not fired. 

(ii) Area only fires itself locally and does not fire areas 

(iii) Area fires both areas and 


point strychninized and strychnine spikes are recorded point 
while synchronous potentials (not necessarily the same waveform 
strychnine spikes) can picked point then point said 
point (or “‘is A). points from which synchronous potentials can 
recorded lie only close then said ‘‘to show localized firing’’ 
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the monkey, where area extends for appreciable distance 
anterior the central fissure, relatively simple ensure that small 
region within area strychninized. Theoretically, then, was argued 
that the anterior limit area division) could 
marked out finding the anterior extent the cortex from which 
potentials synchronous with the strychnine spikes were recorded. The 
anterior border area thus defined should correspond with the 
posterior border area 4s. subsequently, without necessarily waiting 
for the effects the strychnine applied area wear off, point 
area were strychninized, asynchronous spikes should recorded from 
areas and since neither these regions fire each other. Finally, 
point area well anterior area were strychninized, then the 
point area should fire both areas and and trigger spikes therein 
moreover the records from both areas and should show some spikes 
synchronous with those from area and other spikes with counter- 
part the record from area the latter spikes arising from the 
previously strychninized points areas and 

the above predictions proved correct the demarcation the areas 
the precentral region could achieved relatively short time 
successive strychninization more than one point and analysis 
the distribution strychnine spikes but for reasons which are analysed 
this article, was impossible define area the technique 
strychnine neuronography. 


MATERIAL AND METHODS 


Eight South African Vervet monkeys (Cercopitheque), 
intraperitoneal Nembutal with doses ranging between and 
mg./kilo, were used. Degrees anzsthesia within this range did 
not materially affect the findings. 

Before the application strychnine the cortex the position the 
posterior part area and its subdivisions into and areas 
were determined electrical stimulation (50 cycles sine wave, volts 
delivered through close bipolar electrodes). 

Strychnine neuronography was performed the first five experi- 
ments applying filter paper squares approximately mm. size, 
moistened saturated strychnine sulphate solution, the surface 
the cortex. later experiments strips filter paper approximately 
mm., generally placed parallel the central fissure 
various planes the precentral region, were used. This latter method 
ensured strychninization larger extent cortex the lateral 
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medial plane and thus was possible devote attention particularly 
the antero-posterior spread potentials. 

Silver-silver chloride electrodes were used. cases which the 
spread spikes was equivocal, bipolar records with electrodes 
mm. apart were taken order limit the area possible 

Marconi ink-writing electroencephalograph was used with the 
frequency response linear cycles per second and with the time 
constant generally set sec. 

cases the brains were removed the conclusion the experi- 
ments and the areas strychinized were examined histologically after 
Nissls staining. 


RESULTS 
Single Point Strychninization 


these experiments particular attention was devoted the 
and subdivisions area and that part area (area 6a) 
lying medial the superior branch the arcuate fissure (fig. 1). 


Fic. 1.—Lateral aspect the cerebral hemisphere (vervet monkey). A.F., arcuate 
fissure; P., superior precentral dimple. 


Area was found have some cortico-cortical connexions with 
area but case did every point area have such connexions. 
The anterior part area commonly had very localized cortico-cortical 
connexions such that spikes could only recorded the immediate 
vicinity the points strychninized; while connexions were more 
commonly demonstrated between the posterior part area and 
area Nonetheless there was consistent division area 6a, from 
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animal animal, into part that had localized cortico-cortical 
connexions and one whose connexions were more widespread. single 
point within area was shown have connexions with the whole 
area with either the whole subdivision area 

Similarly within area itself, there were some points which had very 
localized cortico-cortical connexions. These points were distributed 
both the anterior and the most posterior parts area fact was 
never found that strychninization small point strip area 
produced potentials which could picked through- 
out the extent either. However, was confirmed that efferent 
connexions from area area could demonstrated strychnine 
neuronography. 

case were either spontaneous activity strychnine spikes 
suppressed area the application strychnine between areas 
and 6a. Sufficient experiments this sort were done cover that part 
the precentral cortex which area 4s, exists, must lie; special 
care being taken explore the region the precentral dimple which 
appears the only surface landmark for area 4s. The only 
observed was diminution spontaneous activity the 
region every point strychninized. This phenomenon occurred irres- 
pective where strychnine was applied the precentral cortex and was 
regarded being local effect due the synchronization neuronal 
discharge strychnine. 

From the above observations the definition area from 
strychninization single points proved impossible for the following 
reasons 
(a) Very localized spread potentials from strychninized zones were 

demonstrated from numerous points definitely lying either 

areas 6a. Therefore area cannot defined the criterion 

localized firing. 

(b) Since regions localized firing occurred area follows that 
the anterior extent area cannot defined reliably mapping 
the forward extent potentials synchronous with strychnine 
spikes arising from point further posteriorly this area. the 
anterior border area cannot defined, the posterior border 
area similarly incapable definition. 

Since all points area did not have consistently demonstrable 
connexions with area area cannot differentiated from area 
the supposition that the former must have connexions with 
area while the latter never does. 


— 
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Localized ‘‘suppression’’ spontaneous electrical activity after 
strychninization was regarded being non-specific since 
occurred any point the precentral cortex. 


Multiple Point Strychninization 


some experiments the simultaneous strychninization two 
separate points, cm. apart, the antero-posterior plane 
either area area evoked spikes which were asynchronous the 
two points; thus confirming the observation that there are regions 
both areas and which fire themselves very locally. other experi- 
ments was, however, observed that synchronous spikes were recorded 
from points within either area within area 6a. Finally, both 
synchronous and were recorded when one 
strychninized point lay area and the other point area Thus 
when only two points were strychninized the precentral region, even 
they were separated little cm., there was predictable 
time relationship between the spikes originating from the two points. 


Fic. 2.—(Calibration 500 one second time marks.) Unipolar records 
from strychninized points areas and approximately cm. apart but lying 
the same paramedian plane. Spikes generally are asynchronous but when 
spike area triggers one area the initial surface positive phase (p) 
the latter reduced. Usually spike area evokes only small 
response (@) area this case. The latter response not due coupling 
between amplifiers. point area 6a, intermediate the previous two 
points, has been strychninized. The spikes from the original points are now almost 
synchronous. Measurements made from records with faster paper speed show that 
spikes area which correlates with the low initial positive 
phase each spike area 
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When three more points the precentral cortex were 
varying time intervals, but with the strychnine each point still 
effective, synchrony spikes from all points tended develop. This 
synchrony developed most frequently when the last point strychninized 
the series lay area (fig. 2). 

The definition area 4s, with multiple point strychninization, must 
channel record when one series strychninized points lies area 
4s. The validity this pattern means defining area 
negatived the fact that two points, which both may lie area 
both lie area one lie area and the other area not 
necessarily give any distinctive pattern spikes. 


DISCUSSION 


According Dusser Barenne al. (1938) any point area 
fires the whole area and also the and the ‘‘leg’’ subdivisions 
area the present experiments was found that only isolated 
points area and were fired the posterior parts 
area 6a, and that there are numerous areas local firing within area 6a, 
more especially its anterior position. Moreover, the extent the firing 
within area varied from animal animal. This latter observation 
agrees with the findings Ward al. (1946). 

During the course the present work, was also found that although 
area did tend fire itself more widespread manner than did area 
there were none the less areas local firing within area and that 
the and subdivisions area could not demonstrated. 


was repeatedly found that when strychnine was applied 
more separated points the precentral cortex, spikes from all points 
occurred almost synchronously, with small and constant time delays 
between the spikes from each From other observations (Cobb, 
Cowan, Powell and Wright; press) the evocation strychnine 
spikes undercut visual cortex, has been shown that similar type 
time relation between spikes occurred due intra-cortical rather than 
cortico-cortical spread excitation and that was dependent the 
proximity points strychninized and not abnormal excitability 
the cortex. experiments quoted above also showed that intra- 
cortical spread excitation could elicit spikes from previously 
strychninized point even after spontaneous spikes from that point had 
apparently the factor intra-cortical (not cortico-cortical) 
spread must considered the interpretation the results 
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strychnine neuronography, particularly several points have been 
strychninized within relatively restricted area like the precentral cortex. 


The existence area was never seriously questioned recent 
neurophysiological literature, until Sloan and Jasper (1950) showed that 
the suppressor effect area 4s, and all the other so-called suppressor 
areas, the spontaneous electrical activity the cortex was not specific 
and depended upon the mechanism spreading depression 1944) 
which can arise from suitable stimulation any region the cortex. 
They also inferred that the suppression muscle tone and evoked move- 
ment stimulation area was likewise not specific this region. 
Subsequently other authors (Myers al., 1954; and Druckman, 1952) 
have questioned the presence precentral suppressor area. 


During the course the present experiments, aimed specifically 
defining area means strychnine neuronography, the existence 
such area monkeys could not verified. 
clinical and experimental grounds, now difficult conceive thin 
strip cortex with distinct characteristics setting apart from neigh- 
bouring cortex. 


SUMMARY 


(1) The technique strychnine neuronography was applied the 
precentral cortex the monkey order investigate the validity 
this method differentiating area from other areas within the pre- 
central cortex. 

(2) Only some points within area had 
cortical connexions with area point within area had connexions 
with the whole extent either the ‘‘arm’’ the subdivisions 


area 

(3) Many points could found, both area and area 6a, which 
had very localized cortico-cortical connexions displayed neuro- 
nography. 

(4) When three more points the precentral cortex were 
strychninized, spikes often occurred synchronously all points. This 
phenomenon developed most frequently after point (or points) within 
area had been strychninized. The mechanism underlying this 
and its bearing the technique neuronography, are 
discussed. 

(5) The existence area could not strychnine neuro- 
nography for reasons dependent the above 
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THE NEUROGLIA 
Neuroglia: Morphology and Function. Paut M.A., D.Phil., 
M.D. University Demonstrator and Lecturer Physiology. Uni- 
versity Laboratory Physiology, Oxford. 1955. Pp. 111. Figs. 44. 
Blackwell. Price 25s. 

This work, small compass, gives account the morphology 
genesis the neuroglia and microglia, with notes the historical background 
and comparative studies. Occasional reference made pathological changes 
these cells illustration their functional activities. Important recent work, 
which suggests that the macroglia not merely supportive but has metabolic 
functions well, noticed and there short chapter the applications 
tissue-culture which might well have been fuller. 

The book, suggested the preface, handy outline for those biochemists, 
physiologists and anatomists who are need outline the subject. The 
references (about 300) will guide them more detailed information. The text 
illustrated figures, many which are drawings. 

DOROTHY RUSSELL. 


THE DIENCEPHALON 
Diencephalon. Autonomic and Extrapyramidal Functions. 
1954. Pp. 79, figs. New York: Grune and Stratton. 
London. William Heineman. Price 25s. 


The Human Diencephalon. Summary Development, Structure, 
Function and Pathology. KUHLENBECK. 1954. Pp. 230, 
figs. Basle: Karger. Price Swiss francs 17.70. 


Syndrome Hypothalamique. Endocrinienne 
Psychique. WEILL AND MME BERNFELD. 
1954. Pp. 259. Paris: Masson cie. Price 1.600 frs. 


The first these books provides valuable introduction for English-speaking 
physiologists the extensive neurophysiological work Hess. 
remarks with justice that European work tends ignored the modern 
American literature, largely because difficulties language. 

His technique interesting though highly personal one. Years experience 
are doubt needed get good results those mentioned here, obtained 
bony landmarks the dorsum the skull and without using stereotaxic 
machine. Although there are great advantages the use implanted electrodes 
and unrestrained unanesthetized animals, yet the fundamental difficulties the 
interpretation the results artificial electrical stimulation are still present. 
the more less two-dimensional surface the motor cortex, the results 
stimulation are difficult enough interpret; this highly complex three- 
dimensional structure the difficulties are even greater. The fact that the results 
stimulation can reversed thermocoagulation the stimulated point 
certainly evidence that some the original produced activation 
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structures near the needle point. The fact, however, that reversed effects are 
produced equally evidence that structures outside the area coagulated are now 
being stimulated and presumably were also stimulated some extent under the 
original conditions. 

The greatest value this little book the revelation vast amount 
patient systematic work presented such way that future workers 
thalamus and mid-brain can build the data and incorporate into the results 
obtained other methods. The author’s general conclusions, when they 
understood, are not unfamiliar most English American readers. 

Dr. Kuhlenbeck’s monograph the Human Diencephalon work the 
most painstaking detail and thoroughness the thalamus, pretectal 
region and hypothalamus. consists exhaustive survey the structure, 
connexions and comparative anatomy these structures. addition there are 
some reflections consciousness, arising from consideration the thalamus, 
and pain, cybernetics, reverberating circuits, and Penfield and Jasper’s 
the diencephalic region. Being logical person, the author 
politely but firmly dismisses this idea, remarking that, though the neuronal activity 
the diencephalo-mesencephalic centres could indispensable cortical function 
related consciousness, this equally dependent adequate blood circulation. 

general the comments functional aspects are shrewd and well balanced, 
but the chapter the function the hypothalamus too short justice 
this not inconsiderable field. the section sleep and waking there 
mention the recruiting response and the work Magoun and his school. 
Though one could sometimes wish that its anatomical basis was presented more 
detail, seems little surprising that should omitted altogether. 

The monograph Jean Weill and Mme Bernfeld devoted the 
picture which can produced disturbances the hypothalamus. The 
discussion the anatomical and physiological evidence for its function con- 
scientious but dull, largely because the authors seem have little first-hand 
knowledge the methods investigation they discuss. the clinical section 
the authors start with the well-established conditions which are 
disturbances the hypothalamus, diabetes insipidus, disturbances appetite, 
hyperthyroidism and disturbances mood, and discuss ‘‘formes which 
greater less disturbances these functions coexist the same patient. The 
suggestions possible pathological mechanisms diagnosis and therapy are 
interesting and hold out hope more profitable diagnosis than 
One could hope that the authors had shown more robust scepticism. 
The interpretation electroencephalographic finding borders the naive, and 
the account the mode action barbiturates, largactil and amphetamine, will 
not commend itself professional pharmacologists. Nevertheless their insistence 


that neuroendocrine systems are closed self-stabilized loops not unprofitable 
the present time, just hundred years since Claude Bernard first put forward 


his concept the stable internal environment. 


WHITTERIDGE. 


CLINICAL NEUROLOGY 
Diseases the Nervous System. Described for Practitioners and 

Students M.D., D.Sc., F.R.S. Consulting 
Physician University College Hospital and The National 
Hospital, Queen Square. 1955.. Pp. London: and 
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Textbook Neurology. Houston M.D. Professor 
Neurology, Columbia University Director the Service Neuro- 
logy, Neurological Institute, Presbyterian Hospital, New York. 


Clinical Neurology. Authors, ed. BAKER, M.D., Professor 
and Director Neurology, University Minnesota. volumes. 
Pp. 2,023. London: Cassell Co. Price £21. 


The purpose each these three textbooks clinical neurology different— 
difference reflected their size and price. The first has been used very many 
students both sides the Atlantic for fifteen years, and notices the earlier 
editions have appeared this journal. has been Sir Francis Walshe’s aim 
keep date and yet limit the text educational essentials, and has done 
this without increasing the size the new edition. The whole book presents 
way thinking and doing, which facts are subservient. 

Dr. Houston Merritt’s Textbook Neurology also reflects the practice 
leading clinical neurologist. precise, and for its scope very concise too. 
contains account all the diseases and syndromes likely met 
neurological practice, each with short description the pathological picture and 
the differential diagnosis, followed short authoritative bibliography. 
actually short encyclopedia clinical neurology, particular value the 
general physician surgeon who may want look point, the post- 
graduate student who accumulating facts. Dr. Merritt writes from his own 
experience well from intimate and critical knowledge the literature, 
and keeps his descriptions disease short, and omits the smaller points 
that interest the neurological physician, makes the appropriate sources easily 
available. There account clinical laboratory method, for the textbook 
only deals with description disease. 

The first edition Dr. Merritt’s book appears when medical neurology 
America with his leadership again receiving the recognition that belongs it, 
after being overshadowed for time the growth neurological surgery and 
psychiatry. 

The three volumes Clinical Neurology edited Dr. Baker, which 
many eminent men have contributed, quite different from the two books, 
and aim and format line with such texts Oppenheim’s and Kinnier 
Wilson’s. course cannot carry itself along with the personality single 
forceful author whose faults and bias, reflected its text, often add its 
interest. was the editor’s intention make the volume 
and the first 350 pages deal with methods examination, including 
meticulous description bedside methods Dr. DeJong. This excellent, 
but anyone with enough background for instance appreciate the forty pages 
volume written Dr. Rasmussen anomalies the nervous system will not 
need use the first half volume 

Dr. Baker has chosen his contributors with great skill and has included 
authorities subjects impinging clinical neurology, surgery, radiology, 
pediatrics, psychology, and on. Yet when each has come write 
his section, has been forced reduce its essentials and the result patchy. 
Dr. Baker’s own chapter viral encephalitis detailed enough satisfy any 
clinical worker, but take example the chapter vitamin deficiencies 
simply short statement fundamental knowledge the kind that would 
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admirable general text. any encyclopedia, the reader must pick and 
choose and there are some delightful chapters. There seem two way- 
using the volumes, the pleasant one choosing the author and reading his section 
whatever its subject, and the more profitable though pedestrian one using the 
excellent subject index. The reader may occasionally disappointed with the 
second method although can find all wants from the comprehensive biblio- 
graphies which follow each chapter, some which contain hundreds references. 

The editor set himself enormous task and had been less ambitious his 
volumes would have been more generally acceptable. select over sixty 
authorities one subject well must difficult enough, but modify their 
intentions that each contributes usefully the composite work seems 
impossible. 

The work well presented, contains many illustrations, the volumes are 


convenient size and the publication excellent. 
DENIS WILLIAMS. 


SHORTER NOTICES 
Acute Head Injuries Boxers, Clinical and Electroencephalographic 
SILFVERSKIOLD and OHRBERG. 1954. pages. 
Ejnar Muksgaard, Copenhagen. 

This small monograph contains the results survey electroencephalo- 
contestants the Junior Boxing Competitions Sweden. shows that 
records made after the contest may more abnormal than before and that minor 
cerebral injuries are more common than generally appreciated the public 


interested boxing. The observations, brief they are, offer further evidence 
the cumulative trauma that mediocre pugilists results punch drunkenness. 


Klinische Elektropathologie. Kritische 
logischer Gutachten aus interner Sicht. Dr. 
Wolfsburg. Die Neurologie des elektrischen Unfalls und des 
Prof. Bonn. 1955. Pp. 424. Georg 
Thieme, Stuttgart. DM. 33. 


This detailed survey the clinical and technical aspects major electrical 
injuries that have been caused man nature. sub-title implies, 
has appeared now because the increasing use high voltages special centres, 
those dealing with atomic physics. 

Professor Panse, who second author, nevertheless contributes the bulk 
the text devoting nearly three hundred pages the neurological effects 
high voltage and high amperage current passed through the body. His section 
very freely illustrated clinical case notes and clinical photographs. shows 
early examples electric myelopathy the sort seen ordinary hospital practice. 
contributes cases his own, and shows wide variety severe cranial and 
cerebral effects lightning and high voltage. The work describes material out- 
side the usual experience the clinical neurologist and gives facts limited 
interest, but does constitute source book bizarre corner neurology. 
study the cases encourages the hope that, with the increasing application 
atomic energy—whether controlled uncontrolled—to our problems, our clinical 
experience this sort thing will remain limited. 
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